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tji  a  c«ll  for  a  oew  edition  tinda  m&  in  the  position  oF  being 
oblii^fid  u>  inoraaw  tbo  wac  of  the  work,  partly  to  |iut  in  new  invos- 
ligationa,  luid  partly  Eo  piiblish  (resh  portinnK  of  oM  work  in  reply 
to  oriticifiois  by  (oltow'workers ;  Imt  I  hupo  thub  in  both  ways  the 
value  of  the  rooord  bus  been  increased. 

I  may  8»,y  eU«o  that  o»ch  figure,  and  ij«ueratly  also  each  case  Is 
merely  a  sample,  aa  it  would  require  sevei-al  volumes  of  this  size  to 
publisl)  luy  researchoH  la  fuJI. 

.Ainont^  ihti  iidditions  I  may  iiiention  tliosu  on  the  action  of  uric  oeid 
tm  the  blood,  on  tlio  diurnal  variations  of  the  blood  decimal,  on  thd 
troatOKint  of  chlorosis  :  on  the  cniisation  of  high  hlood  pressnro  by 
ario  acid  ;  ihe  demon  Htrati  on  of  uric  ncid  and  xanthin  in  the  blood  ; 
(bs'effects  of  wines,  acids  nod  alcohol  on  the  acidity  of  the  uriiiu  ;  the 
aAotdeotal  caui^tion  of  ondocardititt  by  drags  ;  the  urinary  excretion 
over  four  yuars  on  vi^rioiis  iliols,  aud  some  rocont  oxponmenta  on 
diet  with  decUictionR  as  to  the  dint  ti^atmenl  and  the  best  methods 
of  altering  it. 

Afl  nil!  itppeur  from  the  text  iinuiy  of  xny  old  frivnds  continue  to 
take  a  practical  interest  in  the  work,  and  to  forward  notes  and  eoD- 
tribaljons  which  are  often  of  givat  valuo  to  illustrate  spooial  points, 
and  to  these  I  would  once  more  tender  my  most  hearty  thanks. 

There  aro  also  an  inci'easinjj  iiuinhev  nf  those  who  are  interested, 
and  1  hiLvo  reason  to  think  that  many  more  are  finding  both  the 
lh««or}  and  treatment  uneful  in  their  daily  work ;  to  theKo  also  I 
would  offer  my  thankis  for  the  past,  and  my  hopes  for  the  future. 

To  Dr.  \'i.  G.  Horder  my  special  thanks  are  duo  for  much  kind 
iKilp  in  the  tedious  work  of  revising  proofs,  and  for  otber  contiibu- 
tiona. 


7.  Brwk  Stwt, 

London.  W.. 

DeeetniM-r,  1897. 
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B  practicAllj*  a  rfstim^  o(  tlie  fncts  and  argmnents  in  some 
tweaty-Qvu  papors,  on  the  dubjects  which  form  tho  headings  of  the 
ehmptora,  whioh  havo  ftppcfvrod  in  vftrious  joumaU,  tranaaetions  and 
reports  from  the  ^eor  1834  to  the  present  time,  together  with  Euoh 
attentions  and  additions  tut  [urlliei-  eiperiencc  ha«  suggested. 

A«  my  ioveHtigations  tend  to  show  that  the  hincbional  and 
orgajiie  disorders  of  which  I  epoak  arc  in  many  cases  entirely 
doe  to  au  exoeaa  of  uric  acid  in  the  body  and  blood,  thix  is 
practically  a  work  on  the  caugattou  of  disease  by  uric  acid,  of 
the  procoas  by  vhich  it  ooniee  to  be  present  in  exceas  in  the  body, 
and  of  the  mcana  of  preventing  such  excess. 

I  nev^rtheleRB  regard  the  investigation  nt  which  I  have  been 
working  during  these  years  as  only  in  its  vei^  first  stages,  and 
this  Tolume  as  a  more  preliminary  commuiiicatian,  and  oqh  which 
wu  only  undertaken  hccmiBO  I  felt  that  papers  thus  scattered 
about  in  various  journals  did  not  do  the  subject  jqalico;  and  it 
ia  eertiUnly  not  with  any  feeling  that  the  matter  is  ripe  for  final 
judgment  that  I  now  put  it  forward. 

Considerations  of  space  have  compelled  nie  to  give  in  mere  out- 
line much  of  the  reaolte  of  my  work  during  tho  last  six  years,  but 
any  portions  which  the  future  may  show  to  be  of  value  can  easily 
be  recorded  at  greater  length.  It  would  also  have  bevn  almoat 
iiupossible  to  oarry  through  the  thread  of  my  argament  if  greater 
details  had  been  given  hare. 

My  most  hearty  thankB  arc  due  to  Dr.  Lauder  Brunton  for 
touch  kind  aasiatanoe,  advice  and  encouragement,  and  my  readem 
will  doobtlees  see  that  the  invesligaUon  has  not  bcttn  by  any 
means  devoid  of  difficulties  and  douhta,  though  some  of  these  now 
seem  to  have  been  happily  HUrmounted. 

I  am  alBO  under  couaiderable  obhgatioii  to  Sir  Dyce  Duckworth 
'  allowing  me  to  investigate  certain  interesting  cases  and  for  muoh 
'kindly  notice  and  instructiva  criticiam  of  my  researchca  in  bin  worit 
3ub"  ;  also  to  Dt.  Normaa  Mooru  aad  Dr.  Ormorod  for  per- 
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mission  to  work  in  the  departments  under  their  charge  at  St. 
Bartholomew's  Hospital,  and  to  my  colleague,  Dr.  H.  H.  Tooth,  for 
permission  to  quote  some  casee,  and  for  much  aasistanee  in  studying 
epilepsy  from  my  point  of  view, 

I  have  also  to  thank  Mr.  J.  £.  S&ul,  F.I.C.,  for  kind  help  in 
several  places  in  regard  to  points  in  chemistry  where  I  should  other- 
wise have  been  at  fault,  and  bo  many  others  who,  as  appears  in  the 
text,  have  helped  me  by  permission  to  study  their  cases,  copy  their 
notes,  or  profit  by  their  experiences,  I  must  here  also  return  my 
grateful  thanks. 

7,  Brook  Street, 

Groavenor  Square,  W., 
February,  1892. 
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CHAPTER  I. 


HlHTOBT. 

It  is  aow  fifteen  ye&rs  since  I  liegiui  the  research  ot  which  I 
propose  to  give  an  account  in  the  following  p&ges. 

It  aeemed  to  me  then  a  small  and  simple  matter  to  investigate 
the  Musation  and  treatment  of  the  hcadaoho  from  which  1  suffered  ; 
bat  gradnally  through  these  years  the  horizon  has  expanded,  and 
I  DOW  8e«  that  if  even  a  half  of  my  deductions  are  eventually 
Babstmtiated,  a  very  large  portion  of  the  field  of  medioina  will  bo 
'  modified  thereby. 

It  will  easily  be  understood,  then,  that  I  am  not  here  attempting 
■ny  complet«  and  Snisfaed  picturo  ;  but  as  it  has  soemod  to  mo  that 
my  resoUa  being  published  as  yet  m  several  joumaU  and  at  various 
liines,  the  subjoct  hun  novor  prcaentod  to  those  who  may  have  read 
i»7  more  or  lesa  isolated  papers  the  au.mc  cohesion  and  strength 
which  a  survey  of  the  whole  field,  even  though  neceasjLrily  uicom- 
pleu,  may  afford,  I  shall  endeavoor  to  remedy  this  ilefect  by  giving 
M  flbortly  as  possible  a  consecutive  Hiatcment  of  the  main  points. 

Having  been  all  my  life  a  sufferer  from  inigmine  it  was  in  the 
ODtumnof  1883  that  in  despair  of  obtaining  any  complete  relief  from 
dmgR,  and  not  without  soino  foar  that  I  was  really  sufloring  from 
OTgaok  disoase,  I  gave  up  all  butcher's  meat  and  replaced  it  by  milk 
aod  fiab,  the  latter  in  dccrcaaing  quantities  till  milk  and  chocso  formed, 

tbey  do  now,  my  only  uiimal  foods. 
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I  had  previously  tned  a  gi'eat  rariet)'  of  alteratiuos  in  cllet. 
moludlng  uu  inoroaaed  aUoTi-aDcu  of  meat  and  various  alberatione  in 
guantity  and  quality  of  less  important  coaatituents,  such  as  sugar, 
tea,  coffeB,  and  tobacco,  without  any  Doticcable  result.  But  on  ibe 
non-meat  diet  a  change  ^tia  at  nnce  apparent;  my  headaches 
dimtniuhttd  both  in  froquoncy  and  scvority,  and  from  an  average  of 
one  in  a  week  thoy  fell  steadily,  as  the  diet  was  persevered  in,  down 
to  one  in  a  mouth,  one  in  three,  eix,  eight,  or  twelve  months,  and 
evenlnally  eighteen  mODths  elapsed  without  an  attack  of  notable 
severity. 

Binoe  that  I  have  never  gone  back  to  butcher's  meat,  and  I  never 
intend  to,  because  by  avoiding  it  I  obtain  what  is  practically 
immunity  from  a  disorder  which,  at  one  time,  bid  fair  to  cripple 
me  and  prevent  completely  al)  mental  and  aodciitary  work  ;  not 
that  the  headache  was  continod  to  periods  of  sedentary  work,  (or  I 
have  often  had  to  ^ive  up  portions  of  a  day's  ahooting  bocau^  my 
head  was  too  bad  to  stnnd  the  noiee  and  concussion  of  firing,  and 
yqt  this  was  in  the  open  air  of  the  country,  and  when  a  book  liad 
probably  not  been  open  for  weeks,  and  under  cooditiuns  which  were 
inlinitely  more  favourable  to  health  than  those  in  which  I  now  exist 
and  have  immunity. 

But  if  I  at  any  time  forget  my  lesaoD  of  the  past  and  presume  on 
my  apparent  security  from  attack,  if  I  dine  mtb  two  or  three  frieuds 
in  the  Bamo  week,  and  espceiibny  if  I  take  both  meat  and  wine,  of  the 
action  of  whicb  I  shall  Bpeak  presently,  I  am  practically  ceitain  to 
have  a  more  or  less  severe  headache  in  two  or  three  daya'  time; 
though,  ae  will  appear  further  on,  I  can  generally  prevoot  the 
intense  pain  from  which  I  used  to  suffer  in  former  days. 

Having  arrived,  then,  at  the  coucluaion  that  leaving  off  butoher'a 
meat  had  practieally  relieved  me  of  heodachti,  I  befran  to  ask  why 
this  was  BO,  and  at  firat  (Practitiotier,  1884),  I  was  incUned  to 
attribute  it  to  the  formation  of  eomo  poison  possibly  of  the  nature 
of  a  ptomaine,  in  the  intestines  during  the  digestion  of  the  butcher's 
meat. 

But  a  further  study  of  the  clinical  history  of  migraine  brought 
oat  such  a  strong  relationship  to  gout,  that  [Practitioner,  1866),  I 
hegau  to  suspect  that  m'ic  acid  might  be  the  poison  of  whiob  I  waa 
in  search,  and  I  therefore  proceeded  to  estimate  the  excretion  ol 
uric  acid  and  urea. 

At  first  I  cetimated  only  tho  esoretdon  of  twenty-four  hours,  and 
HA  many  of  my  headaches  lasted  only  a  portion  of  a  day.  I  got  in- 
definite  or  contradiotory  reeulte ;  but  when  I  separated  the  ui-ioe 
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«icreted  during  the  headache  from  (hat  bobb  before  and  after  U, 
t  definite  and  distiact  relnliori  betweoii  the  heuilaclii-  aud  the 
fienitioD  of  uric  acid  at  onoo  becamo  apparent — a  relation  which 
I  bare  noce  found  both  in  myitelf  and  others,  in  vory  nutneroiiB 
instances,  quite  RiifTicienl  to  remove  the  result  out  of  the  chapter  of 
Hctdeatol  coiuoiduncua.  But  the  buadaciiu  in  <|uusliuQ,ats  diticriliud 
hf  Liveiog  and  others,  has  other  important  conoomitaat  sytap- 
totn^- — M  slow  high  tension  poise,  oold  surface  and  extremities, 
ncafcal  dapressioc,  and  disinciinatiun  for  exertion,  mental  or 
ludily,  and  the  urine  during  the  lieadaoho  is  scanty  and  of  high 
toloor  and  specific  gravity, 

Biit  once  having  uoticed  the  relation  of  this  headache  to  the 
axeretioD  of  uric  acid,  T  soon  noticed  that  each  of  it«  concomitant 
qrmptofQs  bore  exactly  the  same  relation  to  urio  acid,  that  wheu  the 
polso  was  slow  and  of  high  tension  there  was  always  a  greater 

^  excretion  of  uric  acid  than  when  it  proseinted  the  opposite 
chanuter,  and  the  same  with  the  mental  depression  and  scanty 
orine. 

After  thi^  a  little  further  experimentation  brought  out  the  fact 
that  the  excretion  of  uric  acid  wag  completely  within  my  control, 
ftnd  that  I  could  alter  it  from  day  to  day  or  hour  bo  liour  in 
other  direolJOD  at  pleasure  (Journal  of  Physhhtjif,  vol.  viii.). 

I  now  BOOD  found  out  that  in  alteiing  the  urio  n«id  I  could 
•Iter  the  symptoms  related  to  it ;  that  when  I  produ<;cd  an  increased 
exeretion  with  alkali,  I  produced  the  headache,  mental  depression, 
coM  BDifaoe,  slow  pulse  and  scanty  urinv,  aud  that  when  I  slopped 
the  pins  excretion  with  an  acid  I  removed  all  these  symptoms  ;  eo 
that  Dot  only  had  I  acquired  the  powor  to  produce  or  remove 
the  headache,  but  I  had  also  the  power  to  relax  or  oontriLCt  the 
Uleriolds  and  capillaries,  to  afreet  the  tension  of  the  puUe.  the  rate 
of  the  heart's  action,  aud  thii)*  to  influence  the  circulation  in  the 
brain,  £kin,  kidneyB,  and  probably  the  whole  body. 

Then  I  also  soon  noticed  that  in  curing  a  headache  by  giving  ao 
aeid  to  diminish  the  excretion  of  uric  acid,  I  atwH.ys  produced  a 
eertoin  amount  of  pricking  and  shooting  pain  in  my  joints 
(geottally  in  those  which  had  Iwen  most  used  on  the  day  in 
quMtion),  and  it  naturally  occurred  to  me  that  the  urio  acid  waa 
held  back  in  these  joints  and  produced  the  pains.  The  uric  acid 
which  failed  to  appear  in  the  urine  muse  hiive  gone  sooiewhere. 
What  more  nalnral  than  to  xuppoae  that  it  lind  b&cu  retained  in  the 
joint*  (whore  in  gout  ii  is  found),  and  that  the  pricking  pains  were 
the  evidence  of  its  presence  7 
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Then  on  turaing  to  Sir  A.  Garrod,  I  toanA  that  he  bad  described 
{traoiaaly  similn-r  joiot  p&ias  as  occurring;  lu  ^outy  suljjecte  imme- 
diatdj  after  the  injestion  of  beer  or  wine,  ami  a  verj-  little  inToa^- 
gatioQ  euCicod  to  prove  that  all  boors  and  wines  aru  sLrongly 
acid,  HO  that  a  very  simple  explanntion  oould  be  given  of  the  (acts. 

SincB  Ih&C  I  iiave  found  not  only  that  an  attack  of  gout  or 
rbeumatiem  can  be  prodnced  by  giving  acid,  but  that  what  I  had 
observed  was  only  a  Binglo  instance  of  a  general  law,  and  that  &U 
aubslancea  which  iaoreaee  the  solubihty  of  uric  acid  iiioiease  its 
excretion  in  th«  urine,  and  do  good  in  those  joint  troubles  wbiota 
are  due  to  its  irritating  presence;  while  conversely,  all  gobstaQces 
which  diminiuh  the  Holufaility  of  uric  acid,  diminish  its  excretion  in 
the  urine,  and  also  inoreaae  tlioee  irritations  in  jointa  and  other 
fibrous  structures  which  arc  due  to  its  preeence. 

Oo  Buch  comparatively  simple  facts  and  observations  the  nbolo 
of  my  writings  have  been  based,  and  aa  Ride  issues  I  have  been  led 
to  reason  on  the  pathology  of  epilepsy,  in  ftuuie  cases  of  which  I 
found  exactly  similar  ^actuations  in  the  excretion  of  Qiic  acid  to 
those  met  with  in  migraine,  thus  oxplaining  a  clinical  relation- 
ship between  these  two  digenses  which  hail  long  been  known  and 
written  about— also  on  the  pathology  of  rheumatism  and  rheumatoid 
diaeaee,  the  caueatiou  of  Bright'e  disease,  Baynaud's  disease,  and 
paroxysmal  hoemoglobinuria  and  antemia. 

But  if  una  acid  afTeots  the  aTtoriotos  or  capillaries  in  the  way  and 
to  the  extent  which  I  clmm  that  it  does,  it  will  easily  be  understood 
that  it  must  influence  for  (^ood  or  evil  the  function,  nutrition  and 
structure  of  every  organ  and  tissue  of  the  body,  from  the  skin  outside 
to  the  most  centml  fibres  of  the  spinal  cord  crnd  brain  within.  And 
when  they  have  looked  carefully  into  the  effects  which  uric  acid 
produces  in  the  causation  of  fatigue,  and  the  way  in  which  it 
brings  about  a  rise  or  fall  in  the  formation  and  excretion  o(  urea,  I 
think  that  no  one  will  have  any  difficulty  in  admitting  its  enormous 
power  over  the  motaholism  of  the  whole  body. 

Naturally  the  subjuct  is  not  bo  simple  as  might  appear  from  this 
outline,  hot  that  will  be  sufficiently  evident  when  wo  come  to  deel 
with  the  points  in  detail,  and  I  shall  endeavour  as  far  as  possible  to  ^J 
conduct  my  reader  through  the  same  course  of  reasoning   that  I  ^| 
myself  followed,  so  that  I  may  escape  the  omission  of  any  important 
points.  ^^ 

Before  going  on  to  do  this  I  shall  just  mention  shortly  some  ^| 
passages  in  the  writings  of  Sir  A.  Garrod,  Dr.  Liveing  and  otbers, 
which  have  luul  important  ioSuenoe  in  shaping  tbo  oourae  oE  my 
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Sir  Allr«d  Garrod  eays  ("  Gout  aad  Bboumatic  Goal,"  od.  iit., 
p.  6) :  "Galen,  who  lived  about  the  latter  half  of  the  second  oeo 
tar}',  was  of  opiuion  ihat  gout  was  oaused  by  Bome  unnntura 
afOcuiuulation  af  matUirs  in  the  part  ufToctod.  These  matters  were 
•apposed  (o  consist  of  phlegm,  bile,  blood,  or  a  mixture  of  these 
fluids,  and  chalk-stooos  wer«  cousiderod  to  bo  fonucd  by  tboir 
oooontion  or  solidification." 

Our  knovrledgc  uovr  at  the  cod  oF  tbu  mnctccnth  century,  might 
be  expressed  iu  almost  the  same  words  if  we  substitute  "  mic  acid  " 
for  "phl«gai,  bite  and  blood." 

On  ft  previous  page  Sir  A.  OftiTod  snys  (p.  2,  pruv.  ref.) :  ■•  It  ia 
by  DO  tueuis  rare  to  hear  of  inflammation  of  h.  joint  by  one  pniobi- 
tiooer  oatled  gout,  by  nnothur  rhoumatism,  and  by  &  third  rheumatic 
gout,"  and  if  it  should  appear  in  the  following  ptkges  that  my  work 
tends  to  show  that  thefto  more  or  less  dii^tiiict  clinical  conditionn 
may  all  be  due  to  acoumaUtion  of  uric  acid,  T  hope  this  will  not  be 
regarded  as  a  step  bookward,  but  rather  as  no  advance,  in  that,  with 
greater  knowledge  of  lUo  chemical  and  physical  properties  of  urio 
ooid,  we  nro  now  able  to  undorttand  how  it  may  produce  very  differ- 
ent oUnieal  pictures  according  to  the  time  during  which  it  acts, 
•ocotding  lo  the  quantity  in  which  it  h  present,  and  according  also 
to  khe  metaboLio  activity  as  well  as  the  structure,  vaooularity  and 
general  anatomieal  arrangement  of  the  tissue  on  which  it  sets. 

And  we  may  think  rather  that  the  discrepancies  of  opinion  which 
Sir  A.  Garrod  mentions  reflect  credit  on  our  profession,  who  failed 
H>  detect  essential  differences  where  nature  had  placed  none. 
F^irtber  od  Sir  A.  Garrod  says  (p.  276),  "  The  causes  which  pre- 
dispose to  gout  independently  of  indivi(iiial  poculiarity  are  cither 
such  as  producti  an  increased  formation  of  uric  acid  in  the  system, 
or  lead  to  its  reteution  in  the  blood." 

ABd  io  the  Lumleian  Lectures  (British  ^eJicalJoumal,  January, 
1689,  p.  M9),  he  save,  "  iMny  it  not  be  the  case  that  when  uric  acid 
exists  in  the  blood  it  is  attracted  differently  by  difTcrent  organs,  and 
thtts  the  spleen  and  liver  more  frequently  contain  appreciable  quan- 
tities than  olber  tissues  ?  Or,  again,  may  it  nol  be  that  in  some  organs 
OS  the  spleen,  the  substance  of  which,  if  not  acid  during  life  rapidly 
beoomea  so  after  death,  while  tlie  blood  remains  strongly  nlkaliae 
Uto  ario  acid  becomcK  la*  solublu  and  more  easily  retained." 

1  oboll  presently  show  bow  I  was  led  by  my  results,  and  without 
toy  knowledgo  of  Sir  A.  Garrod's  remarks,  to  believe  that  excess  of 
nrle  aoid  in  the  blood  and  body  are  almost  never  due  to  increased 
formation,  but  generally  to  failure  of  excretion  or  retention  ;  and  that 
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then,  having  obaerved  that  I  was  alw&ys  tible  with  alkalies  bol 
increase,   iind  with  acids  to  diminish,   the  cxeretioti,    I   adopted' 
(Joamai  of  Pk^swloijy,  vol.  viii.)  Sir  A.  Gan-od**  above-(|uotea  sag> 
gttotion  to  explain  my  results,  and  have  cotitinued  to  oae  it 
NDce. 

With  regard  to  lead  Sir  A.  Garrod  eays  (p.  2i3),  "  It  woi 
appear,  th«n?fnre,  that   in  individuals  impregnated  with  lead  tha| 
blood  hecomes  loaded  with  uric  acid,  not  frnm  its  increased  forma-  ' 
tion,  but  trom  ila  imperfect  excretion." 

Aly  researches  seem  to  me  to  ehov  that  thu  blood  uever  biMxtiuesi 
loaded  \vith  arie  acid  except  as  the  reeult  of  excessive  introdoctjonj 
followed  by  or  noting  in  conjunction  with  imporfoot  oxeretion,  and^ 
such  imperfect  excretion  or  retention  is  nufficient  in  account  for  the 
largest  quantities  I  have  ever  sccu  in  the  human  body,  so  that  there 
is  no  need  of  excessive  formation  as  an  expIaRKtioii.     I  do  not  assert 
that  excessive  formation  never  occurs,  but  only  thul  I  have  not  met 
with  any  concluaive  proof  of  its  occurrence,  wliile  all  the  pfaenomenfr] 
of  disease  can  be  compldely  explained  by  the  ordinary  formation 
aric  acid,  plus  a  certain  quantity  of  it  introduced  ready  formed  iu 
food,  without  postnlatinK  the  excessive  formation  of  a  single  grain, 
(see  iig.  64). 

Sir  W.  Boberts  says  ("  Urinary  and  Renal  Diseases,"  ed.  iv.; 
p.  73)  :  "It  maybe  regarded  a»  probable  that  the  dulvctivc  poworl 
of  the  kidneys  to  eliminate  uric  acid  ia  gout  arises  from  a  diiuiniahed 
alkalescence  of  the  blood."  j 

I-Vom  my  point  of  view  it  has  nothing  whatever  to  do  with  the) 
kidneye  ;  the  urates  are  not  iu  solution  in  the  blood,  and  are  not 
brought  to  them;    wbeo  they  have  been  got  into  solution  by  lui 
alkali  and  come  to  the  kidneys  they  are  excreted  Inst  enough. 

But  neither  Sir  A.  Gannd  nor  Sir  W.  iloherts  knew  what  I  foundj 
out,  that  the  exorction  of  urtc  acid  can  be  made  to  vary  at  any  timsj 
and  fn  any  direotien—a  discovery  which  not  oiJy  enabled  me  vy\ 
explain  all  the  symptoms  of  the  uric  acid  headache,  but  also  showed 
me  the  way  in  which,  by  the  gradual  aocucnulntion  of  small  quanti-      ij 
ties,  very  largo  amounts  of  urate  come  eventually  to  ba  stored  of^f 
retained  in  the  body  without  any  cxoessivc  formation  having  taken 
place.     It  also  showed  me  that  the  daily  physiological  fluctuations 
in  the  excretion  of  urie  aoid  are  due  to  the  sannc  cause,  and  depend] 
on  the  amount  of  solvent  alkali  in  the  circulation,  the  greatest! 
excretion  of  the  day  occurring  in  what  Sir  W.  Koburtd  has  callod' 
the  "  alkaline  tide,"  and  the  smallest  excretion  in  the  bigb  acii: 
period  of  the  night. 
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Aod  not  only  ig  this  so,  but  it  is  easy  to  demonstrate  that  tbis 
voU-known  large  excretion  in  the  "  alkalinu  tide  "  is  tiol  duo  to 
{onnatioa ;  f or  if  8t  dose  o£  alkali  ia  taken  at  bed  time  lor  eevei-al 
nights,  tbere  ia  lui  inoronsod  oxcretion  of  uric  acid  during  the  night, 
,  and  then  th«  "  alkalinu  tide  "  excretion  is  oorrespondingly  diminiiihed 
till  ftfter  a  few  days  the  hourly  oxcn-tion  is  almost  equal  all  through. 
Ihe  d»y  and  ni^ht. 

I  would  like  to  add  here  one  word  to  express  my  great  respect 
tor  the  magnificent  work  of  Sir  A.  Garrod,  wliicli,  founded  as  it  io 
on  experimentAl  research  of  the  most  accurate  kind,  must  for  & 
long  time  to  come  remain  a  landmark  lor  all  those  who  worb  at 
uric  acid. 

And  if  to  a  few  points  I  have  ventured  to  give  other  explanationti 
of  the  facta  Ihaa  tbone  he  suggests,  or  to  think  that  in  Bume  tew  of 
hia  results  he  may  have  been  misted  by  the  wurking  of  a  less  perfect 
|tK>ce&ft  than  that  I  have  used,  that  has  never  prevented  me  from 
seeing  how  greatly  I  am  iodehtod  lo  tbe  cni'cful  records  of  his  experi- 
meotal  work,  aud  to  his  valuable  suggestions  founded  upun  it. 

To  Dr.  Liveing's  very  interesting  work  ou  hea,dache  I  am 
indebted,  not  only  for  a  knowledge  of  the  relationship  of  migraiua 
to  gout,  bat  also  for  that  of  the  relationship  of  migraine  to  epilepsy 
and  of  both  to  gout,  and  it  tvas  his  quota-tion  from  du  Bois  Beymund 
And  others  that  le<1  me  to  look  (or  a  uric  acid  ruaction  in  epilepsy 
similar  to  that  I  had  found  in  migraine. 

Since  the  Sr^t  edition  of  this  book  appeared  (1992}  I  have  tnado 
two  diacoveries  with  i-egard  to  the  causation  of  diHeasb  by  uric  acid : 
firvl  of  all  I  found  that  uric  acid  taken  by  the  mouth  paeses  into  the 
blood,  and  that  if  thia  fluid  i^  kept  in  a  condition  to  hold  it  iu 
solatioo,  it  will  retaaio  in  the  blood  till  the  kidney  has  tlxuc  to  pass 
the  whole  of  it  into  the  urine;  30  that  of  1^  gr;*.  taken  by  the  mouth 
some  10  or  11  gra.  can  be  obtainud  from  tbe  urine  withiu  three  or 
four  Jaya  after  it  lw8  been  swallowed.  (See  Journal  0/  Phifsiolofiy, 
vol.  XV.,  p.  167.)  Now  this  brings  to  the  front  two  important  points : 
(1)  That  tho  tuie  acid  cj^creted  normally  in  the  urine  comes  from 
(wo  souroea,  (a)  the  uric  acid  formed  in  the  body  out  of  nitrogeuouB 
food  and  ifi)  tbe  uric  acid  iniroductid  into  the  body  in  meat,  meat 
exinwta,  Mup,  tea,  colTee,  itio.,  all  of  which  contain  it  in  conaidcrable 
qoantiby.  (3)  That  in  eo  fir  as  the  morbid  proeestos  of  which  I 
shall  speak  in  the  following  pages  are  due  to  an  excess  of  urio  acid 
in  tbe  blood,  bbey  can  be  pi-oducttJ  at  pleueure  simply  by  taking  that 
mbstance  by  the  mouth,  and  thus  any  one  who  wishes  to  do  so  can 
fopeafe  my  experiments  and  satisfy  himself  an  to  their  truth. 
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As  reganl$  the  quaotily  of  uric  ibctd  in  mcai,  meat  ozlrftcta, 
aoui),  Siv.,  it  IB  neaesaury  to  bear  in  mind  the  fallowing  points : — 

Not  to  go  doepl}'  into  theoretiual  ch»inistrj-,  it  may  be  said  that 
Hnycrah's  process  for  the  esCioifttion  of  uric  acid  in  urine,  which  I 
have  used  thzoo^out  my  teocarcbes,  estinrntes  as  uric  acid  not  Only 
Che  nrio  acid  present  in  thai  fluid,  bat  also  a  certain  amonnt  of 
xauthiri,  hypoxanthin  or  other  members  of  the  xantbin  group. 

This  process,  therefore,  eatiniates  the  amount  of  uric  acid  too 
high  in  proportion  to  the  amount  of  these  xantliin  bodies  present; 
but  inasmuch  as  urino  contains  only  vor^-  small  quanticies  of  thOM 
xantbinii  the  error  from  this  source,  no  long  as  the  process  tei  applied 
to  uriuH,  h  not  great. 

When,  however,  the  process  is  applied  to  extracts  of  muscle, 
blood  and  other  tisnues,  which 'contain  considerable  quantities  of 
thase  xanthin  bodios  in  addition  to  a  littlo  uric  acid,  the  error  may 
obvioufity  be  ver}'  large  indeed,  and  what  i.s  reckoned  as  uric  add 
may  not  chomic&Uy  speaking  be  thai  sabtttauaj  at  all. 

If  this  was  a  work  on  Physiological  CheniiBtry,  the  error  thus 
mtrodaoed  would  no  doubt  bo  a  very  serious  one.  X  shudder  to 
think  of  the  nunibor  of  atoms  of  oxygen  that  1  have  inadvertently 
added  on  to  the  xanthine  contained  in  muscle  by  reckoning  tbem  aft 
uric  acid. 

But  as  WB  are  dealing  with  physiology  and  pathology  alone,  it  ia 
easy  to  show  that  the  chcmiaol  innccurooy  above  mentioned  is  a> 
matter  of  no  oonsequenoe,  indeed  it  has  probably  been  an  advantage, 
for  as  I  have  pointed  out  it>  makes  absolutely  nodifTereuce  to  physio- 
logical and  pathological  renultH  whether  a  man  swallows  two 
grains  of  hypoxanthin,  santhiu,  caffeine,  thoobromiDc,  or  uric  acid 
itself;  oil  those  suhfltances  alike  produce  obstructed  capillaries,  high 
blood  pressure,  headache,  mental  depression,  scanty  secretions  and 
a  large  excretion  of  a  substance  estimated  as  uric  acid  in  the  mine 
by  Haycroft's  process. 

On  thp  other  hand,  if  I  had  estimated  only  the  true  uric  acid  in 
muscle,  I  should  have  tjuile  misHed  the  explanation  of  its  phyHio* 
logical  and  pathological  efTect,  and  we  mast  not  forget  the  points 
mentioned  at  the  beginning  of  the  chapter,  that  my  whole  maearcb 
originated  with  my  observation  that  a  certain  form  of  headache  ia 
made  worse  by  eating  meat,  meat  soup,  or  meat  extracts,  and  la 
cored  or  prevented  hy  abstaining  from  them. 

If  physiological  chemistry  is  correct,  muscle  contains  only  a 
vcr^'  small  quantity  of  true  uric  acid,  but  a  considerable  quantity  of 
xanthina  which  arc  physiologically  and  pathologically  ideutioal  with 
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i^  and  differ  from  it  chemically  merely  in  the  ahsence  of  one  or 
more  atoms  of  oxygen. 

The  eiipIanatioQ  is  therefore  complete ;  meat  produces  the  head- 
ache  by  introdnciog  mto  the  body  and  blood  uric  acid  plu«  suhstancv!) 
of  tbo  xaathiD  group,  and  the  s&me  hea,daoh«  can  bo  produced  at 
will  hy  swa1lo\^ing  any  one  of  these  subatancea  in  a  state  of  com- 
paratire  cbemioal  purit}'. 

I  hare  all  along  felt  that  in  applying  Huycruft's  ptoocsH  to 
extracts  of  tissues  I  was  walking  on  dangerous  ground  as  regards 
theoretical  chemistry,  and  I  have,  therefore,  been  careful  to  point 
out  (ed.  ii..  p.  355)  that,  while  I  gave  figures  of  the  amount  of  uric 
acid  found  in  various  auimitl  foods  by  this  process,  tbe  only  Hatis- 
bctoty  test  of  the  amounts  of  these  uric  aoid  couipouuda  eontnincd 
in  ebem  is  the  physiological  one  of  eating  a  known  quantity  of  the 
snbstanoe  in  question  and  watoblng  the  effeota  on  oxerotioii  in  the 
orioe  (see  ^gs  in  chapter  on  Treatment.)  And  this  can  be  done 
witiiout  aoy  fear  even  of  theoretical  chemistry,  for  as  xanthin,  hypo- 
xantbio,  &c.,  have  ooly  beea  fonnd  as  mere  traces  in  urine,  it 
follows  that  tbe  relatively  considerable  quantities  of  theae  ftulistanees 
cootajoed  to  meat  food,  must  be  largely  converted  into  uric  acid 
by  ihe  addition  of  ozygeo  iu  their  passage  through  the  body. 

itf  second  discovery,  which  was  to  a  large  extent  a  result  of  the 
fint,  was  tb&t  uric  acid  when  present  io  cxcees  in  tbo  blood  affects 
its  quality  in  an  important  tnaDner,  producing  the  changes  mot  with 
la  ansmia.  peroxyaiual  htumogtobinuna  and  other  diseases,  and  also 
oounteraoling  the  effeots  of  iron  and  preventing  it  from  building  up 
the  blood  and  curing  these  diseases. 

Thus  I  found  not  only  that  by  administering  uric  acid  I  could 
coDtroI  the  value  of  the  blood  decimal  (hastuoglobiu  divided  by  red 
oells)  in  niyself  and  others,  but  that  my  ovni  blood  duoiujal  actually 
rariee  from  day  to  day,  and  even  from  hour  to  hour  (see  fig.  46j  in 
aocordance  with  the  quantity  of  uric  acid  passing  through  it  into 
the  ariae.  We  shall  also  see  in  tbe  fotlowiog  chapters  that  uric  acid 
aBecls  not  only  the  blood,  hut  iufluenc^s  iu  a  itiinilar  way  tbe 
fuoctioo,  nutrition,  and  eventually  the  structure  of  every  organ  and 
Usaoe  io  tlie  body,  and  as  regards  infectious  diseases  has  in  some 
easvs  a  more  important  influence,  than  the  microbes  themBolvog, 
As  regards  the  tissues,  it  controls  not  only  tbvir  nutrition  but  sIbo 
kbeir  great  physiological  functions,  the  pi'oduction  of  energy  and 
tbe  production  of  heat,  to  au  extent  which,  acting  as  It  does  from 
boor  to  hour  throughout  tbe  whole  of  Hfe,  cannot  but  bo  of 
eaonnooa  iuiportauce. 
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CHAPTER  H. 


FoniATiOK  Axo  ExcFmos  op  Ubic  Acid. 

One  of  my  etLrly  obsemtionB  on  the  exeretioQ  of  uric  acid 
snd  its  relation  to  a  beadacbe  show^xl  that  while  there  migbb  be  a 
bad  beaelnche  one  day,  with,  say.  an  excretion  of  16  gn.  of  uric  acid 
in  the  twenty -four  hours,  there  might  be  an  exactly  similar  excretion 
OD  aooth<r  day  without  any  headache  what«T«r,  and  viewing  only 
the  absolute  excretion  of  otic  acid  these  oheervatioDS  appear  to  be 
cooteadielory  and  prove  iK»thin  . 

li  was  always  necessary,  however,  to  view  something  besides  the 
abaoltite  excKetion  of  nrio  *oid,  riz.,  iia  relation  to  urea,  and  when 
thn  wa«  done  a  difiarenoe  between  theae  two  da\-s  &t  once  came  oat. 
On  the  day  when  16  grs.  were  excreted  withoat  a  headache,  the 
relaltoD  of  uric  acid  to  urea  was  1 — 33  (one  of  uric  acid  to  33  of 
ana)t  but  on  the  day  when,  with  a  similar  absolute  excretion  of 
niic  aeid  there  was  a  seref*  heada^ie,  its  relation  to  uiea  was  1 — 18 
or  1—30. 

The  uric  acid  excretion  in  the  nrio  acid  headache  is  not  only 
absolutely  large,  but  it  ie  greatly  in  axoesa  of  its  nonn&l  relalioo  bo 
urea.  Before  going  further  w«  may  try  to  determine  what  ie  the 
normal  relation  of  una  acid  to  urea  in  excretion,  and  also  if  posable 
io  formation. 

My  reeearohes  bars  axtanded  over  a  large  part  of  tbe  last  tweWo 
year»,  bat  taking  only  the  figures  of  the  longer  |M)riods  of  my  eeti- 
mation  of  my  own  exoretioo,  we  get  a  total  of  9,351  days  in  whieh 
38,447  grs.  of  urio  acid,  60fi.433  grs.  of  urea,  and  137,736  grs.  of 
acid  (reckoned  as  oxaUo  acid)  were  exersted ;  giving  a  relation  of 
urio  actd  to  tn^a  of  about  1 — 38,  and  a  relattOQ  of  aeid  to  urea  of 
1—0  3. 

Theaa  figorea  divided  by  the  number  of  days  ^re  uric  aoid  12 
grs..  urea  349  grs.,  and  acidity  64  grs.  per  day.  I  must  explain 
ttMtt  my  urea  at  iho  invwQt  time  runs  at  from  375  to  A37  grs.  per 
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d&y,  or  From  3  to  3j  gn.  per  pourid,  and  that  the  lovr  urea,  in  the 
totals  just  given  is  the  result  of  luy  liaviog  attempted  to  diiuinish 
my  oiUogeo  during  several  years,  nbich  arc  included  iu  the  (ibove 
totate  (SM  fig.  64). 

Now  bowerer  tha,t  I  know  that  the  uric  a«id  which  caused  my 
trooblea  wa«  to  a  largu  cxtunt  due  to  direct  introduction,  I  can  cosily 
keep  my  ores  about  the  physiologioftl  level  by  eating;  substanoeB 
which  contain  eufliciont  nitrogen,  but  which  introdueo  into  tho  body 
little  or  no  uric  acid  or  xanthin  (see  clmptAf  xvii.). 

But  the  total  uric  acid  is  increased  probably  by  about  160  gn. 
swallowed  intentionally  for  experimental  purposes,  ajtd  sfiy  some 
300  gn.  which  were  stored  in  tho  body  before  tho  CBtimatioQ  of  the 
excretion  began.  (Tlius  I  have  calculated  from  th»  per  centage  of 
arale  fomid  in  the  various  organs  and  tiasue-i  after  death,  multiplied 
by  bbe  weight  of  tliese  tissues  in  the  body  that  a  man  of  13  stone 
wottld  probably  have  300  grs.  in  his  various  organs  and  tissues.  And 
ms  thia  is  probably  not  an  over-estiinnta  I  have  put  d<^vn  300  grs.  as 
the  quantity  in  my  own  tissues,  but  it  must  be  understood  that  the 
calculations  I  am  now  making  arc  provisional  mfirely  and  subject  to 
revision  as  our  knowledge  becomes  more  accurate) 

SabtracUng  tho  460  grs.  thus  accounted  for  from  tho  total  of 
38.-I47  grs.  we  get  S7,9S7  grs.  as  representing  the  exeretion  nf  uric 
add  in  the  above  2,301  days,  apart  from  the  urate  which  was  ioten- 
tionally  introduced,  and  apart  from  that  which  was  already  present 
ttt  the  body  when  the  exponmont  began.  This  gives  a  daily  exor«- 
tioD  of  11'9  grs.  of  uric  acid  and  a  relation  of  uric  acid  to  uroa  of 
•boot  1— 2S  7. 

But  the  daily  excretion  cq^unls  the  daily  formation  plus  the  daily 
inlrodaction  of  urate  ready  formed  in  the  food  ;  and  though  my  food 
is  probably  much  poorer  in  urate  thiin  that  of  persons  on  ordinary 
diet  with  an  ordinary  Bllovtanoe  of  butcher's  meat,  soups  ojid  meat 
extracts,  still  tltere  aaems  to  b«  little  doubt  that  my  food  does  con- 
tain some  uric  acid  or  other  members  of  the  xanthiii  group  equivalent 
to  it.  Lot  us  eay,  for  tho  sake  of  getting  even  Ggures,  that  I  intro- 
dace  or  did  introduce  during  some  periods  of  my  research  with  my 
toed  19  grs.  of  uric  acid  p*r  day,  and  suhtrscting  this  from  the  11'9 
gra.  of  daily  excretion  we  get  10  grs.  of  uric  acid  as  tbu  actual  tjuan- 
tity  of  tbe  eubstanoe  daily  produced  in  my  body  out  of  nitrogen 
introdoced  into  it  in  other  forms,  the  rcinaiii<icr  of  this  nitrogen 
(uraishing  alxtut  543  grains  of  urea,  giving  a  relation  of  uric  acid  to 
■re*  of  1—84. 

Lei  US  now  try  and  work  out  the  formation  and  excretion  of  a 
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tnftn  of  150  lbs.  from  the$<:  d&la.  Lot  US  suy  that  be  forme  3'5  gn. 
per  lb.  of  uroo.  =  525  grs.  a  day,  and  urio  acid  ia  relation  of  1- — 35 
=  IC  grs.  p«r  clay.  Tbeu  ho  will  itilroduce  in  his  food  perh&ps 
L  gr.  of  urio  acid  per  100  grs.  of  urea  ^  6-35  grs.  Tborofore  the 
totftl  uric  acid  formed  und  introduced  will  bo  20-25  gn.  v,  dftv,  and 
if  he  excretes  the  vrhole  of  this  □no  acid  it  will  bold  the  relation  to 
urea  of  1 — 26.  But  tliis  man  with  higher  introduction  of  uric  acid 
ml]  have  dimitiinhed  allialinity  of  blood,  and  with  this,  and  depend- 
log  upon  it,  Icasonud  soltihility  and  excretion  of  uric  acid,  that  ia  to 
say,  he  will  not  excrete  all  the  urio  acid  introdaoed  in  his  food  or 
ionned  in  his  body,  bat  will  retain  a  portion  of  It  in  his  body. 
So  that  vrhile  T,  In  2,331  days,  have  probably  washed  out  of  my 
tja&uee  and  oxcretod  some  300  grs.  of  urio  acid  becaane  my  acidity 
has  been  Ion,  this  iuku  with  higher  acidity  may  have  retained  in 
his  tiasues  in  the  Bame  period  some  300—400  gre. 

Such  a  man,  ingtvad  of  uxct-utiog  the  full  20-25  grs.  of  uric  aoid 
nhich  is  fonncd  and  introduced  iulo  his  body  each  day,  will  only 
«xcrete,  say,  19'6 — 30-0  gre.,  retaining  in  his  tissues  tba  romaioing 
*9— -7  of  a  grain.,  which  in  the  eoane  of  years  will  amount  to  many 
hundreds  of  gift.,  acid  the  higher  the  acidity  the  great«r  tho  pro- 
poriionato  retention  will  be. 

I  consider,  therefore,  that  every  man  who  eats  what  is  caltod 
ordinary  diet  with  butcher's  meat  twice  a  day,  aad  also  drinks  acid 
-wines  or  beer,  will,  by  the  time  he  ia  35  or  40,  and  oertainly  by  tho 
time  he  ia  HO,  have  accuumlated  300 — 400  grs.  of  uric  acid  in  hia 
tissues,  and  possibly  much  more ;  and  about)  this  time,  owing  to  the 
large  amount  of  uric  aoid  in  his  body,  h«  will  probably  bo  subject  to 
attacks  of  some  form  of  gout  or  ohronio  rheumatism. 

If  Ruah  a  man  is  killed  by  accid«i)t  at  this  time,  a  quantity'  of 
uric  acid,  more  or  lesn  equivalent  to  the  nhnve- mentioned  amounts, 
will  be  found  in  his  tiesucs.  If.  on  the  other  bund,  ho  dies  slowly 
aftor  several  years  of  wasting  disease  very  mnch  less  will  be  found, 
for  during  his  wasting  there  will  be  a  marked  fall  of  urea  and 
acidity,  his  blood  will  booomo  more  alkaline  and  will  take  up  urio 
aeid  from  bie  tissues  aud  pass  it  in  excess  in  his  urine.  This  is  ibe 
reason  wo  find  erosions  with  but  little  urate  deposit  in  the  joints  of 
patients  who  have  died  of  wasting  diease;  before  these  patients 
began  to  waste  all  the  erosions  were  no  doubt  full  of  it. 

If  the  blood  of  such  a  patieut  sufTerlug  from  wasting  disease  ts 
examined  every  few  weeks  a  steady  and  continuous  fall  of  the  blood 
decimal  (sne  chapter  xij.)  will  be  found  corresponding  to  tho 
amouul  of  uric  acid  passing  through  the  circulation,  and  this  is  no 


I 


I 


POBMATtON   AND   BXCRETtON   OF   inUC  AOID. 


13 


doubt  tbo  secret  of  the  caue&tion  of  toDcb  of  the  antemia  of  old  age 
snd  vaetiag  disease. 

In  mo8t  cases  of  WAsting  diHeatie  the  plus  excretion  of  uric  acid, 
and  the  eioass  passing  tbrougfa  the  blood  produces  syinptoinft  which 
it  U  gUMrally  CMy  to  recognise,  such  ae  slow  high  tension  pulse, 
with  some  beadaebe  and  mental  depression,  and  I  doubt  not 
that  in  the  more  or  le»8  physiological  conditions  of  mere  old  age 
an  excess  of  uric  oeid  in  the  Mood  having  a  similar  causatioD  plays 
ao  impoitoot  purl. 

With  regard  to  the  relatioa  of  uric  acid  to  urea  in  excretion, 
namely,  1 — 33  or  1 — 35,  other  Itvestigalorfi,  Messrs.  Yvon  and 
Berlioi  (Rev.  de  Med.,  September,  1888),  found  an  the  result  of  one 
scries  of  oxpcrimonts  iho  rolation  1 — 80,  and  of  anutbcr  aeries 
1 — to ;  while  Lecann  (quoted  by  Sir  Dyca  Duckworth,  ■■  A  Treatise 
on  Gout,"  p.  ISO)  found  much  the  same  relation  that  I  have,  viz,, 
1—33. 

There  is  thus  a  considerable  coUeotion  of  figures  tending  to 
•bow  chat  the  Dormal  relation  of  uric  acid  to  urea  in  exorebiou  is 
1 — 3fi  or  thereabouts,  and  I  have  ventured  to  suggest  that  where 
tbto  has  been  found  over  a  very  long  period  of  time,  it  may  roprosoat 
■omethiDg  near  the  real  relatire  fomiatioo  nf  these  two  substancee. 
It  is  probable,  buwovur,  that  these  rceulta  us  Tound  by  myself  and 
«tb«ra  all  include  a  oonsiderabie  quantity  of  uric  acid  which  is  intro- 
duced with  the  food  aiid  uot  formed  in  the  body,  so  tliat  the  real 
ratio  of  formation  in  man  may  be  nearer  L  of  uric  acid  foi  40  of 
area. 

As  already  mentioned  (chapter  i.)  I  have  adopted  the  theory  of 
8rr  A.  Garrod,  that  the  6nal  Bt&gs  in  the  formation  of  uric  acid  ia 
the  production  of  urate  of  ammonium  in  tha  kidney.' 

According  to  this  theorj'  a  huge  part  of  the  urate  so  formed 
liassea  at  once  down  the  ureter  and  is  oxcretud ;  but  a  unall 
reeidae  Utigen  io  the  kidney  or  the  blood  circulating  in  it,  and 
is  eventually  oorried  over  by  the  renal  vein  into  the  general 
dtonlation;  when  there  it  is.  according  to  the  same  authority, 
aMraoted  differently  hy  different  organs,  and  tends  to  be  rendered 
leee  oolablc,  aod  to  to  bo  held  bock  and  aooumulate  ia  oerlaia 


*  Sir  A.  Gtnod  aI*o  road  a  paput  before  the  BoynX  Society,  tn  1693,  in  which 
be  ihtMra  that  tbpTO  1b  uroa  in  tbo  blood  ol  hirdo  thnugh  thrir  uHimi  oon- 
tolaa  ai>D«.  Ho  conchidpa,  I  believe,  that  In  biril«,  junt  m  in  mim,  una  acid  ia 
lonDoil  in  the  Iddooy  oat  ot  oma  kod  other  QltrogcaoiM  «ato9e<luiit«  wlibh  ooma 
W II  tn  the  blood. 
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Wgans,  M  Uie  liver,  apleeti,  and  oerCaio  libroua  tissaee,  eapBoiuj 
those  of  joints,  probably  because  these  tissaes  atq  leas  alk 
than  tLd  resi  of  the  tiaaues  and  fluids  of  the  body. 

Now,  it  has  long  appeoi-ed  to  me  that  these  theories  of  Sir 
A.  Garrod  noald  enable  me  to  cxplaio  ooinplelely  all  my  results 
regarding  the  excretion  of  aric  acid  ;  not  to  mention  a  whole  string 
of  disca&e  processes  of  wbiob,  as  wo  sball  see  proscntl}',  tbcy  aJ&rd 
an  equally  simple  explanation. 

We  are  now,  hawex'ar,  in  a  position  to  return  to  onx  origioal 
qaestion — why  there  is  a  headaobe  one  day  mth  an  excretion  of 
16  grs.  of  uric  acid,  and  Itttle  or  do  headache  another  day,  when  aa 
ideutical  quantity  is  excreted. 

Starting  with  the  idea  that  orio  acid  might  be  the  cause  of  tbe 
h«adacb»  in  quostion,  it  appvarod  lo  me  that  Che  above- mentionad 
Ibeorics  of  Sir  A.  Garnsd  not  only  fuvourcd  this  idea,  but  aflbrdod  a 
very  simple  and  compleleexplaoatioa  of  the  way  in  which  au  excess 
of  uric  ncid  in  the  blood  was  brought  about. 

Taking  it  that  uric  acid  is  never  formed  in  greater  relative 
proporUon  to  urea  tbuu  1 — S3  (1  gr.  unc  acid  for  83  grs.  of  urea),  h 
bow  comes  it  that  on  any  giveu  day  uric  iicid  citn  be  excreted  in  lk»^| 
relation  to  urea  of  1—18  or  1—20  ? 

ObvioURly  Sir  A.  Garrod's  theories  supply  an  explanation  roady 
to  hand.  If  16  grs.  of  uric  acid  are  excreted  to-dav,  while  judging 
from  the  urea  excreted  only  12  grains  of  urio  acid  vtvrc  formed,  then 
4  grs.  of  uric  acid  moat  have  come  from  some  other  source  than 
the  formation  of  this  day.  t.«.,  must  have  beon  formed  on  aome 
previous  day,  when,  however,  they  were  not  excreted,  bai  wore 
held  back  and  retained  iti  tbe  body — in  the  liver,  aplecn,  joints,  or 
tibrous  tissues  elsewhere. 

And  tbe  curves  which  I  have  shown  to  illu8lrat<}  various  papers 
ttxactly  bear  this  out.  In  my  paper  on  ■■  Heodachs"  in  the  Tram- 
actions  of  iJit  Bct/al  Medical  and  Chintrrjical  Society  I  mentioned 
that  the  excess  of  urio  acid  on  tbe  day  of  headache  was  almost 
exactly  made  up  and  accounted  for  by  the  amount  retained,  as 
shown  by  Iho  curve  on  the  four  or  6ve  preceding  days  (see  fig.  38). 

Bo  that  in  so  far  as  the  headache  was  due  to  uric  acid  it  was 
duo  to  a  tluctuatioQ  in  its  excretion,  no  altcralion  in  formation 
having  necessarily  taken  place,  and  we  shall  see  presently  that  the 
action  of  trtjous  drugs  exactly  boars  out  this  supposition. 

When  16  grs.  of  uric  acid  were  excreted  with  528  grs.  of  urea 
(i.e.,  in  the  nearly  natural  relation  of  formation  1 — 33)  there  was 
never  any  excess  of  uric  acid  in  the  blood,  the  whole  IG  grs.  of  uric 
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Kid  were  formod  that  day  ia  the  kidocy  and  passed  with  tbu  urt-a 
*l  0006  down  bbe  oi-etec.  acd  there  was  ao  h&adaclie  because  there 
*S3  oo  excess  of  uric  acid  in  tbe  blood. 

Wbeo,  however,  L6|grs.  of  uric  acid  were  excreted  with  only 

890  grs.  of  urea,  a  relaliou  of  1 — 24-7.  tbu  wholo  of  the  uric  ucid 

was  Dot  formed  ia  the  kidney  on  Ihia  day,  and  aouie  4  grs.  of  it 

nott  have  come  from  other  parts  of  the  body,  as  the  liver,  spleen, 

joints,    in   which  we  are  Bapposing  it   to   have   been  previously 

H    ratained. 

^B      Hiis  oric  acid,  however,  would  piias  tbrougli  the  blood  on  its 

^Bjny  lo  the  kidney,  it  would  be  (or  some  hours  in  excess  in  the 

B^llood,  and  would  give  riso   to  headache  and  other  eiga»  of  its 

pcesMUM,  and  this  is,  I  think,  a  good  and  sufficient  ansvrer  to  our 

qaestioo. 

^inilarty  any  uric  acid  introduced  into  tbe  body  with  (he  food 
wQl  pus  throogh  the  blood  on  its  way  lo  thi>  kidneys,  iind  one  has  lo 
jodgs  from  otbar  concomitant  conditions  which  source  (introduction 
or  retention)  the  excesHive  oxcrotioii  eoiues  from. 

In  Accordauoe  with  this  reasoning  I  have  always  iusistud  that 
the  relation  of  uric  acid  to  urea  In  excretion  is  of  very  great 
impcntance,  as  it  shows  on  any  given  day  whether  there  has  or  has 
not  been  any  temporary  excess  of  uric  acid  in  tbu  blood,  and  the 
oonditioD  of  tbu  blood  itself,  either  from  houi'  to  hour  or  day  to  day, 
out  cow  be  freely  used  as  a  further  index  of  the  same  thing. 

I  would  hfifs  just  remind  my  readers  that  if  one  grain  of  uric 
acid  is  hold  hack  in  the  body  every  day,  nearly  one  ounce  could  l>o 
*o  provided  in  a  year,  and  though  in  nature  such  a  thing  would 
taraly  baj^co,  the  balance  of  retentioa  and  excretion  over  a  scrie:i 
of  years  may  tend  cither  to  increase  the  etoroe  or  to  gradually 
diminish  them. 

FSg.  1  shows  tbe  natural  plua  excretion  of  uric  acid  which  occura 
io  cveryoDB  evcrj'  day. 

Tbo  exact  hours  in  which  it  will  fall  depends  upon  their  habits 
as  to  food,  exorcise,  sloop,  r^c,  because  these  control  tbo  daily 
flootuations  in  acidity,  and  tbe  acidity  controls  the  excretion  of  uric 
acid.  By  altering  complutuly  the  acidity  of  the  whole  day  we  can 
alter  completely  the  excretion  of  uric  acid  also  throughout  the 
whole  day. 

In  this  figure  we  see  that  the  curve  of  acidity  is  low  at  8.45 
a.m.,  and  rines  from  this  ^adually  up  to  2.45  p.m. ;  after  Lhis  it 
UU  Bgaio,  more  or  lean  decidedly,  producing  what  I  hare  called 
tlw  Moood  or  afternoon  alkoUne  tide. 
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As  a  result  of  this  low  acidity  in  the  a.m.  and  early  p.m.  houn, 
uric  acid  is  above  urea,  and  comes  below  it  for  the  flist  time  at 
3.45  p.m. 

We  muat  bear  in  mind,  however,  that  this  high  uric  acid  is 
dependoQt  upon  two  factors — (L)  tho  low  acidity  of  the  urine 
corresponding  to  high  iLlkalinity  of  the  hlood  nnd  rendering  that 
fluid  a  good  tiolvent  of  uric  acid,  and  (2)  the  presence  somewhere  in 
the  body  of  a  quantity  of  uric  acid  arailable  for  solution  when  thflj 
condition  of  the  blood  lieoomes  faroULuble  to  this  solution. 
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Pifl.  1.— Natvual  Plvs  ExcBi:nox  of  Ustc  Acio  vt  ihu  Auui.u(b  Tub. 

Biralchat  ended  d.SO  a.u.    Lunch  cudod  S.IO  p.m.    Two  nnd  »-Iib11  mill 
■hup  wallclag  8.0  to  S.lfi  r.H. ;  porsplnllan,  and  low  Mnsion  piilso  &ltcrw»lk. 
Tata]  urinary  watvr  fi37  cubic  cfiiiliiDdtrex.     Tot^  uroa  ll9graiiu.    TuUI  urisi 
acid  50  gninit.     Relation  of  orio  oold  to  urea  1  to  SS'B. 


If  we  have  cleared  out  all  the  available  uric  acid  by  meanB  of 
«olvenc»,  the  acidity  may  fall  much  lower  tb&n  it  does  in  this  ggora 
wiUiout  there  being  any  plus  excretion  of  uric  acid  (see  fig.  64). 

We  shall  see  presently  how  there  comua  to  be  u  store  of  uric 
acid  in  the  body  in  the  ordinary  daily  excretion  ;  but  it  is  of  the 
Srtjit  importance  to  bear  the  above-mentioned  factors  in  mind,  If  w» 
are  to  avoid  misunderstanding  and  error  in  watching  the  daily  anc 
hourly  excretion  of  uric  acid. 
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Wo  BOS  hltio  in  iliis  fifture  that  tfau  uriDii>ry  water  is  low  all 
through  the  OMriUDfj  bourd  aod  risos  for  tlic  iirst  time  at  3.45  p.m. 
when  ftlso  for  the  firet  time  uric  acid  U  below  urea. 

So  that  this  ligare,  like  mauy  olhors  in  this  volume,  serves  to 
illustnUc  Ibat  rotation  between  uric  Rcid  and  water  in  cxorstion 
which  I  iiAvts  ventured  to  lormulatu  a»  u  lu^v — tbut  the  urinnry 
water  varies  from  hour  tO'  hour  and  day  to  day  inversely  with  the 
eieratioo  of  uric  acid  or  iuver&ely  with  ibo  height  of  the  Qn«  aoid 
abora  Ibe  urea. 
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Fio.  t.— DuLS  ExcAsriox  op  Uhii:  Aao  in  EfmnrK. 


Wo  ahall  8oe  later  that  other  secretions  and  excretions  bear  an 
exactly  ftimilar  relation  io  the  amount  of  uric  acid  in  the  orinfi  and 
blood,  aud  that  thin  law  is  of  the  utmost  importance  in  enabling  us 
to  pn>VQ  the  power  of  uric  acid  over  the  circulation  of  the  whole 
body. 

Hg.  3  shows  the  daily  excretion  of  urio  acid,  urea,  water  and 
addity  in  epitome. 

The   total   oxoretions  of  the  hours  placed  at  the  top  of  each 
oolonin  are  divided  by  the  number  of  hours,  so  that   the  curves 
reprenent  the  average  hourly  excratioo  in  each  period. 
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We  see,  then,  that  in  tbe  houra  7  a,m.  to  11  p.m.  {i.e.,  the  asn&l 
working  day  hnur»)  tuio  acid  in  abovo  urea,  and  water  is  low. 
Acidity  is  also  low,  and  this  is  the  cause  of  the  liigli  uric  a^id. 

En  the  hours  11  p.m.  to  4  a.ni.  oddity  and  urea  have  risen 
oODuderabty,  as  a  result  of  the  high  acidity  urio  acid  has  falleo 
eoBsldarably  below  uroa,  and  as  a  result  of  this  low  uric  acid,  which 
means  absence  or  relative  absence  of  Tmc  acid  from  the  blood,  the 
capiltarieo  throughout  tbe  body  have  been  frcod,  fuid  as  a  result  of 
those  freed  veaaels  in  ibe  kidu&ys  there  has  been  a  free  oliuiinalion 
of  water  from  tbe  blood  u.ad  a  diuresis,  hence  the  urinary  water  is, 
as  we  see,  very  high. 

The  free  capiUaries  all  over  the  body  prodaced  everywhere 
quite  definite  and  dialinot  offeots,  with  some  of  which  wo  shall  havu 
to  deal  at  great  length  in  other  eh&ptei-s,  and  it  will  then  appear 
that  part  of  tbe  rise  of  urea  is  due  to  the  fall  of  uric  acid,  and  tbe 
free  capiUariee  and  increased  metabolism  throughout  the  body 
which  are  the  results  of  this  fall. 

Id  tbe  hours  4  a.m,  to  7  a.m.  we  see  that  acidity  falls  to  ita 
lowest  point,  that  urea  falU  rary  greatly,  that  water  oomee  down 
also  to  ita  loweal  point,  and  that  uric  acid  rises. 

The  rise  of  uric  acid  is  duo  to  the  fall  of  acidity,  but  it  is  olsodue 
to  the  retention  of  uric  acid  iu  the  previous  night  hours. 

When  uric  acid  was  low  in  the  night  there  was  no  alteration  tn 
itH  formalioD  relative  to  urea,  it  was  being  formed  thou  as  always  La 
the  relation  to  it  of  about  1  to  35 ;  hat  the  condition  of  the  blood 
was  uJifavoorahle  to  its  solubility,  and  a  certuiu  quantity  of  it  was 
being  held  back  and  rctfuinad  in  some  of  the  organs  and  tissues 
inntead  of  being  oxoreted  in  the  urine,  and  the  consequence  of  this 
was  that  the  momeub  the  acidity  fell  in  the  early  morning  hours, 
there  was  some  uric  acid  available  for  solution  in  tbe  blood,  and  this 
poBsiog  into  the  blood  and  urine  raised  the  exci'etioa  oE  urio  acid 
above  urea,  there  being  again  no  alteration  in  formation  (relatire  to 
urea)  whatever. 

And  (his  fact  is  susceptible  of  moat  aitnpio  demoastrotion,  for  if 
yoa  administer  sufficient  alkali  to  prcreut  the  rise  of  acidity  in  tbe 
night  hoars,  you  wit)  find  that  there  is  then  no  excess  of  urio  acid 
passed  in  tbe  urine  of  the  early  morning  hours. 

But  if  tbe  largu  excretion  in  the  morning  hours  was  due  to  new 
fonnation  of  one  acid,  it  is  difficult  to  see  how  tbe  prerious  adnuni- 
j4ratLon  of  an  alkali  ooiild  possibly  prevent  this  foimation. 

ymrlber.  it  you  gave  an  alkali  so  that  there  was  no  rise  of  acidity 
^  fall  of  uric  acid  in  tbe  night  hours,  you  would  have  also  no 
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ffiMiii  in  those  hours:  but  the  vrabar  would  remain  in  the  blood 
aai  body  and  pass  out  the  next  day  whcmovor  bhu  Hupply  of  uric 
lad  wft3  exhausted,  and  it  lell  below  urea  from  this  eause. 

I  would  ask  my  rAiulcrs  to  fp\e  this  matter  their  oareful  attButiOD 
ikI  to  boiir  ihia  fimall  figure  cosBtautly  la  mind,  as  it  is  the  key  Co 
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LPio.  8.— DuLt  KxcBrnxtox  OF  Ubic  Acid  raou  Iloun  to  Hour. 
ly  everything  that  lollov,-s.  They  will  Hnd  also  an  a  matter  of 
oxperimenl,  ihal  by  coiitrollmg  the  acidity  or  tho  uric  acid  and 
prodooing  changes  in  these  ouoh  as  are  shown  in  the  figure,  they  are 
khle  to  control  to  a  lat^o  extent  the  uren  and  to  a  still  ^cator  extent 
lh«  urinary  water,  and  that  these  are  the  ■&\^xv&  and  roeulti  of  similar 
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but  more  import&at  control  over  tbe  capilUuies,  the  blood  pressure, 
the  action  of  the  heart,  nod  the  physiology  of  th«  vrbolo  body. 

Now  the  acidity  can  he  controlled  hy  the  udministmtion  of  aoidfi 
aod  aJltalieB,  by  Increase  or  dlminutioQ  of  activity  aad  perepiraUon, 
(*s  io  fig.  1),  or  by  altered  fonnatioD  of  urea  (ae  in  fig.  2),  and  by 
many  things  vrhicb  indirectly  affo«t  tbeee  factors. 

Urio  acid  oan  be  controlled  by  the  administrfttion  of  many  sob- 
atances  whicb  iDcrease  or  diminish  its  Holubility  in  the  blood  ;  it  can 
also  be  increased  by  direct  administration  of  uric  »cid  itself,  or  of 
xauthin  or  many  of  its  compounds  which  ara  practically  equiv«leat 
to  uric  ftcid. 

In  making  ajiy  such  experiment,  however,  it  is  necessary  to  bear 
in  mind  that  the  alterAtions  in  the  curves  of  fig.  2  represent  tlu: 
resultants  of  a  large  number  of  forces,  acting  some  in  oue  direcUoOt 
soma  in  anothor,  and  that  whatever  enbetanco  is  used  to  produce  a 
ffVBTt  change,  must  lie  present  in  s.uOlcient  quantity  to  overcome 
other  and  oppoHing  forces  or  there  will  be*  no  result. 

Fig.  S  shows  much  the  same  thing  only  at  greater  leugtb.  It 
gives  the  actuai  hoar  to  hour  oxorotions  of  the  hours  of  tbe 
working  liny,  but  it  was  obviously  impOK^ihlo  to  divide  the  nigbt 
without  interfering  so  much  witli  physiological  conditions  aa  to 
make  the  results  of  no  value  ;  and  T  had,  therefore,  to  take  sach 
chauoe  divisions  as  were  possible.  I  haro  also  added  at  the  and 
tbe  result  of  dividing  the  whole  dny's  excretions  by  31  so  as  to  make 
it  oompnrable  to  the  hourly  excretions  and  give  uf;  a  standard  or 
average  by  which  to  judge  ihem. 

We  see  then,  much  as  in  &g.  1,  that  uric  acid  is  above  urea  oU 
the  oiomiHg  hours  and  does  not  come  below  it  till  3  p.m.,  nud 
that  with  the  exoeptioa  of  8  and  0  p.m.  and  the  early  a.m.  hours 
of  the  following  day,  it  is  b«lDw  it  all  the  rest  of  the  twenty-four 
bourn. 

The  average  hourly  excretion  of  uric  acid  is  below  *6  of  ft 
grain  or  Lms  than  12  grains  in  24  hniirii,  th<>  highe«l  hourly  excretion 
la  above  'H  grs.,  and  the  lowesi  but  little  above  'i. 

Acidity  and  urea  run  fairly  wvll  toi^cthcr,  though  tbe  urea 
fluctuates  tiiiich  more  than  the  acidity.  They  agree  in  beiog  low  in 
thu  morning  hours  a>nd  high  in  tbe  afternoon,  evening,  aud  early 
pan  of  tl)e  night. 

The  rebition  of  acidity  to  urea  is  as  we  have  seen  fairly  oon- 
•tant  over  a  long  period  of  tiiuo  nt  ubout  1  of  actdJty  for  63  of 
uroa,  and  it  sooma  to  me  that  this  is  due  to  their  being  two 
rasulls  of  one  and    the   same  motaiioliem ;  that  is    to  say,  tfaat 
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iDolemIe  of  proteid  materiuJ  whtoh  in  breaking  ap  fumisho& 
the  const ituunts  of  ur«a,  furuisheB  aUo  at  the  same  time  certain 
•oids,  salts,  or  subsUbnces  capable  of  oxi^ubioii  which  affect;  the 
•ddity  ot  Ute  mine;  thus,  foi-  iosUnce,  we  have  evidence  tbab 
seems  to  show  ihnt  sulphur  in  several  forms  is  capable  of  oxtda- 
tioQ  in  tho  body,  as  the  administriLtion  of  these  substancfis 
always  raises  the  acidity  of  the  urine  (see  ilg.  11). 

^ft         The  average  aci<1ity  in  about  2'<5  grs.  per  hour  or  GO  grs.  a  day. 

^V  The  highest  ftoiility  is  at  6,  10,  and  11  p.m.,  when  it  douches 
4  gn.  per  hour  ;  and  the  lowest  at  9  a.m.,  when  it  is  bat  Itttle  above 
I  gr.  per  hour, 

Thv  acidity  changes  determiDe,  as  we  have  aeon,  the  excretion 
of  ario  acid,  which  is  high  above  urea  when  aoidity  is  low,  and 
below  or  close  to  nrea  vrhon  tho  acidity  i^  high,  and  the  amount 
retained  each  day  when  it  is  below  urea,  furnishes  tho  oxocsa 
excreted  next  morning  when  It  m  above  urea  ;  so  that  any  unusually 
lai^  retention  on  the  evening  of  one  day  is  followed,  other  tbin^ 

(eqtiAl,  by  an  unasunUy  largo  oxcrotion  on  tho  moi-niag  of  the  next 
day. 
Thus  the  qaantity  Hxcrel(>d  from  8  a.iii.  to  2  p.m.  in  this  Qguro 
is  partly  tlur  result  of  the  low  acidity  which  aids  its  solution,  and 
partly  also  the  result  of  the  unc  acid  retained  on  the  previous 
erTftning  which  furnishes  the  supply  to  be  dissoh'cd  ;  and  the  amount 
by  which  urto  acid  vrill  exceed  urea  on  any  given  morning  deponds 
'^liaSy  on  these  two  bu^tors. 
The  average  excretion  of  urea  is  about  16  grs.  per  hour,  or 
3M  grs.  per  day,  and  it  flucttiatos  from  a  maximum  of  about  25  gia. 
par  liour  Co  a  minimum  of  about  13  grs.  per  hour  at  9  a.m.  It 
appears  to  ritte  soon  after  vach  m«al  and  to  fall  very  decidedly  in  the 
early  morning  hours  when  the  food  supplies  are  running  short,  and 
this  is  DO  doubt  the  cause  of  the  low  acidity  in  theee  same  boure. 

Tlio  nric  acid  on  this  day  bears  a  relation  to  uren.  of  1  to  S'i, 
which  ia  not  far  off  normal  If  the  uric  acid  is  provided  bath  by 
(brmatiun  and  introduation,  but  if  it  had  been  provided  by  fornm- 
tJon  aJone  it  would  have  b«OQ  nearer  1  to  40. 

Tho  average  exoretion  of  water  ia  about  75  co.  per  hour,  or 

about  1.800  QC.  per  day,  but  it  varies  enormously  from  a  maximum 

of  330  CO.  per  hour  between  11  p.m.  aud  1.40  a.m.,  and  a  minimum 

of  about  3d  cc.  at  9  a.m. 

^^       The  water  is  reEnarlcably  low  oil  through  the  morning  hours  and 

^■np  to  3  or  4  p.m.,  and  this  In  spite  of  the  fact  that  more  than  a  pint 

^^  of  fluid  is  always  taken  with  breakfast. 
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No  doubt  ibis  tow  water  is  portly  due  to  loM  of  water  fajr 
diureua  to  tbe  previous  uveniog  and  night ;  but  it  is  also  more  largely 
due  to  water  being  retained  in  the  body  and  blood  owing  tu  the 
renal  c^ullaritin  btiing  obstructed  by  the  excesa  of  ario  acid. 

Similarly  the  remarkable  rises  of  wat«r  tn  the  ovoniog  and  nigbt 
are  doe  to  the  presence  of  an  exaesa  ol  water  in  the  blood,  where  it 
has  been  accumulating  during  the  morning  hours,  and  also  to  the 
freedom  of  the  reo&J  capillaries  nbon  the  blood  is  cleared  of  uric 
acid ;  and  with  i-egard  to  the  great  diaresis  of  the  oight  the  uric 
acid  ta  further  below  urea  in  these  boura  nnd  those  juet  preceding 
tbem  than  at  any  other  time  of  thu  iwunty-four  hours. 

We  sec  then  that  my  law  of  excretions  is  fidly  iUuatrabed.  and 
tlM  more  minately  we  invostignte  it  tho  better  does  it  show  that  the 
nrinary  water  is  inver&t»ly  as  the  uric  acid  and  especially  inveraelyj 
the  height  of  the  uric  acid  above  urea. 

And  we  have  seen  that  the  height  of  the    uric  acid  abora  ure^ 
ta  die  mcaKtre  of  the  quaDtity  of  uric  acid  that  ia  passing  through 
eho  blood  in  any  given  boor.  ^H 

It  may  be  said  that  the  water  is  scanty  in  the  morning  be* 
came  tbere  is  none  availnble,  and  that  the  blood  is  poor  in  water, 
but  it  ia  very  easy  to  dieprovo  this  suggeetioD :  first  of  sUexamioo 
the  blood  and  you  will  6nd  that  it  is  dilute,  i.e.,  both  cells  and 
fajunoglobin  are  relatively  scanty  in  a  given  quantity. 

Then  having  done  this  say  at  9  a.m.,  give  a  drug  which  will  A 
bring  down  the  uric  acid,  such  as  opium,  calomel,  or  many  others  ' 
uf  which  we  shall  hare  to  apo&k  very  soon,  and  as  soon  as  you 
have  brought  down  the  uric  acid  to  or  below  the  nron,  you  will 
get  a  diuresis  perhaps  as  large  as  that  at  7  p.m.  Some  of  my 
lecolts  in  this  way  have  been  very  striking,  and  have  proved  abso- 
total;  that  tb«  urine  in  these  boors  was  not  scanty  from  want  of 
water  in  the  blood. 

Control  the  uric  acid  and  you  will  in  all  oases  control  the 
water;  it  matters  not  whether  you  bring  down  uric  acid  by  raising 
tbe  acidity,  or  by  giving  a  drug  BQch  as  one  of  the  uiut&U  wbicb 
directly  forms  an  insoluble  compound  with  it,  if  the  uric  acid  comes 
down  the  water  will  go  up,  provided  there  is  water  available  for 
nnetion. 

Conversely  if  you  raise  tbe  uric  acid  by  giving  a  solvent  the 
water  will  ooine  down,  and  will  not  rise  again  till  the  uric  add 
ton**  down,  but  we  shall  see  numerous  instances  of  all  these  thinss 
farther  on. 

Again  in  disease  the  same  taw  holds.     Thus  the  onset  of  lever  is 
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aocompAoied  by  %  rise  of  urva  and  acidity,  and  with  this  oric  acid 
falls  and  is  retained,  and  there  ig  a  more  or  lc$8  mnxkod  diure»iti,  I 
neatly  always  kuow  when  iny  temperatuTB  risea  by  the  diuceais 
which  marks  its  onset. 

Still  more  t&  this  the  caae  when  fevar  H^nperveitos  upon  dropsy, 
for  thflD  there  is  a  large  supply  of  nater  avaiUblc  for  diuresis,  and 
if  Ills  hvsr  cOQtinaea  this  will  last  for  several  days  till  many  pounds 
of  water  havf  beeu  run  off,  aud  this  prove*  conclusively  that  the 
•oantj  niine  which  often  follows  the  onset  of  a  fever  ia  due  to  want 
of  rapplics  of  water  and  cot  to  obBtracted  capUlarios. 

Coovaraely  when  the  fever  oomes  lo  an  end  the  UT«a  and  acidity 
fall,  and  tbeu  the  uric  acid  which  has  been  Ueld  back  during  tli« 
early  stages  of  the  lever  iti  tigtiiiii  got  tato  solution  and  passed 
throu^  the  blood,  aad  witb  this  we  get  a  scanty  excretion  of  water 
in  aigitA  of  there  being  plenty  in  the  blood. 

Here  we  have  the  exact  paralkl  in  pathology  of  what  occurs 
every  day  in  physiology,  the  uric  acid  held  back  during  the  high 
acidity  of  the  fever  paescs  out  when  the  acidity  falls  at  the  end  of  it, 
just  as  the  nrio  acid  retained  io  the  evening  and  night  when  the 
acidity  ta  high  passea  out  next  moniiog  when  the  acidity  is  low. 

AikI  the  diurnal  variations  iu  blood  preaaui-e,  as  also  those  which 
Gorrespood  to  fever  and  convalescence,  are  as  we  shall  sec  abao- 
lutely  dependent  on  the  uiic  acid. 

Chrooio  Bright's  disease  gives  us  another  UlnBtration.  of  the  same 
thing.  Here  during  the  day  hours  there  is  severe  uricacidiemia 
witb  obstructed  capillaries  and  high  blood  pressure,  and  in  spite  of 
the  iQgestion  of,  it  may  be,  large  quantities  of  water,  ihu  urine  is 
«C4UiCy  bst  the  blood  is  dilute.  Such  arioe  may  have  quite  a  good 
sp.  gr.,  aJid  the  fact  that  it  is  the  product  of  cliruiiic  firight's  disease 
may  thus  be  overlooked. 

Iq  the  night,  however,  this  is  reversed,  there  in  a  rise  of  acidity 
with  Icwcned  uricacidtomia  and  comparatively  free  capUlarieg, 
and  with  this  goes  so  great  a  diuresis  that  the  uriuo  of  tlio  whole 
twenty-fDur  hours  is  rendered  profus«  and  of  low  sx>ecific  gravity. 
and  under  these  conditions  the  hourly  excretion  of  water  at  uight  ia 
ofldu  twice  as  la^o,  or  mora  thau  twice  as  largo,  as  that  in  the  day. 
Before  leaTing  fig.  3  1  will  just  point  out  one  of  the  ways  iu 
whloh  it  may  be  misread  and  give  rise  to  misunderstanding. 

Taking  tlielaw  that  urinary  water  is  inversely  as  the  height  of 
the  uric  acid  above  urea.  Suppose  wo  take  thrcO  hours,  such  as  7, 
6  and  9  p.m.,  and  mix  the  urines  together,  and  suppose  that  the  urio 
acid  as  at  8  and  9  waa  not  only  a)K:ive  urea  but  was  ruther  higher 
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obore  ureei  ihaD  in  this  figure,  the  mixing  of  these  urities  together 
might  give  a  result  bhowiiig  a.  considerable  excretion  of  water  more 
than  ta  several  of  tho  morning  hours,  6iid  yot  aric  acid  might  come 
r>ut  above  urea.  Now  anyone  comtog  upon  Huch  a  result  would  at 
once  Bay  "  here  ii  hji  excuption  bo  your  law."  but  when  yoa  separate 
the  honrs  carefully  you  sbb  that  the  diureaJs  really  occurred  when 
uric  ftcid  was  below  urou,  and  in  the  following  houre  when  it  was 
above  it  the  water  vtaa  scanty,  but  the  diureais  of  the  first  boor  was 
so  great  that  it  made  the  urine  of  the  whole  three  hours  Beem  pro- 
fuse. Theru  is  no  exception  to  my  law,  on  the  contrary,  the  more 
carefully  it  ■»  investigatod  the  more  clearly  does  itn  truth  stand  out. 

OoQv«re«ly  when  there  is  no  water  there  can  bo  no  dittrMit, 
bowever  much  the  uric  acid  in  brought  down,  nnd  the  enpiltariee 
(raed,  if  the  water  has  been  niu  oS  by  perspiration,  vomiting,  or 
diarrhcea  there  will  ho  no  diaraeis  till  fresh  suppliea  have  been 
introduced. 

I  do  not  claim  that  fig.  A  represents  aji  absolutely  typical  dny,  it 
is  one  of  many  dayti  taken  more  or  le»ta  at  random  out  of  my  re* 
aeATcbos,  and  many  details  do  vary  greatly  from  day  to  day  with 
diet,  clothing,  temperature,  exercise,  and  other  things ;  but  the 
tnuD  points  that  uric  acid  is  above  urea  in  certain  hours  and  below 
it  in  certain  otheni,  that  acidity  is  high  in  certain  hours  and  low  io 
others,  and  that  the  water  varies  inversely  as  the  height  of  uric  acid 
above  urea,  are  practically  uonxtant  both  for  my  excretions  and 
those  of  ever^'one  Uviug  under  siiiiilar  conditiona ;  and  they  are 
eonstaat  not  only  in  phy«iolog)'  but  for  the  most  part  also  in  path- 
ology, and  dominate,  »s<wn  nhall  see,  the  circulation  and  conssqaeoily 
the  nutrition  and  functiott  of  the  whole  body,  and  that  probably 
from  development  and  intru-utorine  life  up  to  the  hour  of  death. 

Thotc  18  oue  further  point  of  interest  I  will  just  niL-ntion  in 
oonaoction  with  fig.  3,  and  that  is  that  when,  as  here,  the  urinary 
water  ia  scanty  in  the  morning  houre  from  obstructed  capillaries  and 
not  from  want  of  watur  in  thu  blood,  thero  is  an  absolute  distaste 
for  Suida  of  all  kinds,  so  that  it  is  <]uit«  ditlicult  to  got  tham  do^n  : 
on  thi;  other  band,  after  a  diuresis  when  the  blood  is  poor  in  water 
Ihere  la  thirst  and  a  strong  dosiro  for  tluldft,  so  that  by  careful 
'  otMervatton  it  ia  pofi.>)ible  to  tell  whether  in  any  giv-en  case  the 
acuity  urine  is  due  to  uricauidasiuia  and  obstructed  capiltariea,  or  bo 
WMit  of  wat«r  in  the  blood. 

In  the  morning  hours  ihe  drinking  of  a  very  coneidorabla  oinouut 
of  wat«r  will  not  produce  a  diuresis,  it  in  kept  in  the  blood  by  the 
jcted  capillaries;  io  the  ovoning  and  uigbt  it  tends  to  pMsrery 
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aomi  ftlw  it  is  swallowed,  aud  precisely  Lbe  same  will  uccur  in  tha 
oioniiD^  hoais  if  jrou  bring  down  the  uric  acid  and  free  the  capill- 
aries. No  dontit  water  is  required  for  digostiou,  ivnd  wbilo  ii  is 
active  a  certain  nmount  of  water  will  be  retained  for  its  purposed, 
bat  digeatiou  takes  placo  both  in  tbo  muroiii^  and  iu  thu  evening, 
aad  yet  lbe  water  ia  profuse  io  the  one  aud  ecauty  lu  the  otber; 
and  if  yoD  have  romored  the  aric  acid  bo  that  there  is  no  plus 
excretion  in  the  nioraing,  the  water  will  be  passed  freely  then  just 
AS  at  other  tiroes,  and  uikIlt  these  ciroumstancts  there  will  be  no 
great  diuresis  the  following  evening  or  night,  because  water  has  Qot 
bMn  rctfuncd  during  thb  day. 

It  will  have  been  noted  that  the  aftomoon  alkaline  tide  is  bub 
poorly  represented  in  6g.  3  by  a  suiall  fall  of  acidity  at  6  p.m.,  bul 
this  u  cme  of  the  things  that  varies  with  exercise,  food,  and  other 
factors,  and  I  believe  that  the  fall  is  commonly  due  to  the  alkaline 
b«se8  introduced  with  luacb,  aided  by  a  certain  amount  of  oxer- 
ais«  commouly  taken  after  lunch  which  tend>i  to  reduce  the  acidity 
by  loss  of  acids  in  perspiration  (see  3.4C  and  4.45  Iti  &g.  I]  ;  but 
ID  Uie  day  represented  in  £g.  3  thorc  was  no  oserciiiQ  after  lunch 
beoftUM  it  wa«  a  pouring  vivt  day  and  I  did  not  go  out. 

The  diurnal  variations  in  the  excretion  of  uric  aoid  explain 
absolutely  the  limes  of  incidence  of  the  diseases  which  are  due 

to  it. 

Thus  of  tbo  diseases  which  are  duo  to  oxcgsh  of  nric  acid  tn 
tbe  blood,  headache,  epilepsy,  mental  depression,  or  melancholia 
and  suicide,  high  blood  pressure,  angina,  asthma,  Ruyuaud's 
duaase,  all  bend  to  come  on  or  to  be  at  their  worst  in  the  morning 
boitrs,  though  oticv  there  la  any  severe  disturbance  of  digestion 
there  may  be  uricacidtemia  right  tlurongh  the  day  because  tbe 
natural  carve  of  acidity  is  upset. 

On  the  other  bi.nd  those  diseases  which  are  due  to  the  presence 
of  uric  acid  outside  the  blood,  as  gout  and  rheumatism,  alToct 
aapecially  tbosc  hours  in  which  the  blood  is  generally  cleared  of 
(trie  acid,  i.e.,  the  evening  and  night,  and  illusCrationa  of  all  these 
paints  will  be  found  in  the  chapters  that  treat  of  each  dlaeaae. 

The  common  diurnal  fluctuations  in  tho  blood  decimal  correspond 
lery  well  with  tboav  of  acidity  aiid  uric  acid  in  lig.  3,  tbua  it  is  law 
I  tn  lbe  rooming  with  low  acidity  and  high  uric  acid  and  rise* 
towards  1  or  2  p.m.  as  acidity  rises  and  uiic  acid  comes  down,  then 
it  falls  nK>re  or  le&8  decidedly  with  tbe  fall  of  acidity  in  lbe  afternooD 
alkaline  tide,  varying  with  tbu  distribution  of  meals  and  otber 
(aebore,  and  rises  very  decidedly  in  tbe  evening  and  early  night 
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hours.  It  will  be  noted  that  Iho  curves  in  fig.  45  only  illuBlr&te 
some  of  these  points,  but  this  is  a  somewhat  oxceptionul  curvi;  both 
as  to  uiic  acid  &Qd  (he  blood  duoimoi  aud  it  is  (jiven  for  reasons 
which  appofir  in  its  doaoripticD. 


«r  ««  *i^  ec  iw  »« 


Flo,  4,~yKAiii,v  Kschetios  oc  Ubic  Acid  Fnow  Mokth  to  UoifTH. 


Fig.  4  is  an  tLlloinpi  to  show  the  annual  flnctuatlons  in  the 
excretion  oE  urio  acid.  I  have  no  curves  which  show  chcin  well, 
beoauaa  in  th«  course  of  eaob  yeox  over  which  my  invc&tigatioa  has 
eztondcd,  I  have  taken  so  many  drags  that  the  natural  fluctuations 
have  always  been  more  or  less  cloaded  over  by  their  effect*,  and  I 
have  selected  the  year  shown  iu  tin:  li}<urc  simply  bocauso  it  seemed 
bo  be  less  obecured  by  drugs  than  the  others. 
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Whal  ne  Bee  I  ibink  in  tltis  figure  is  that,  spenkiag  geucritlly, 
Ibe  norm  months  of  the  yenr  oorrespond  to  tbu  murtiin^  hours 
of  tb«  day  ftod  show  a  icUtivoly  larga  excretion  of  uric  acid,  and 
tft  follows  from  onr  first  principles  that  they  should  do  ihia,  for 
acidity  is  diminished  in  Ihem  all  by  an  increaKad  Iok»  of  acids  froin 
thd  skin  in  perspiration ;  conversely  the  oold  inonths  of  the  yisar 
oorrespond  to  the  everiing  and  night  hours,  as  in  them  the  acidity 
is  nused  by  a  diminished  loss  of  acids  from  (ho  skin,  and  with  this 
wo  see  a  diminished  oxcnition  of  uric  ticid. 

Now  in  the  cold  months,  October,  November,  December, 
January,  and  February',  uric  acid  is  nearer  urua  than  at  uny  other 
time,  with  the  exoepttou  of  June,  of  which  1  nhall  speak  u^^ain. 

With  the  fall  of  acidity  in  March  uric  acid  rises. 

The  high  acidity  in  April,  May,  Jnne,  July  and  August  is  dua  to 
the  drags  taken,  and  the  nuuibors opposite  these  IndicaLatbe  number 
of  days  on  which  they  were  taken. 

May,  June,  July  and  August  marked  -|-  were  not  estimated 
throughout,  but  the  excretion  for  the  rnoocb  was  estimated  from  the 
days  that  were  worked  out. 

In  many  months  a  considerable  quantity  of  pbosphulu  of  soda 
wu  taken,  and  sometimes  salicylate  of  soda  ulso,  and  these  would 
both  tend  to  raise  cbe  acidity  and  also  the  excretion  of  uric  aoid, 
because  they  are  solvents  of  uric  acid. 

In  fact  this  year  is  selected  nob  bocause  few  drugs  are  used  but 
rather  bocauso  they  are  used  so  constantly  throughout  the  year  that 
their  effects  may  to  some  extent  be  neglected. 

But  whether  we  pay  much  attuuiion  to  this  figure  or  not  the  fact, 
I  lliink,  remains,  that  the  acidity  tends  to  be  high  in  the  cold  months 
and  low  in  the  warm,  and  the  uric  ucid  in  tt<f  inverse  roUtion  to  this 
lands  to  be  low  in  the  cold  months  and  high  in  the  warm,  ll  follows 
also  from  our  diurnal  experiences  that  uric  acid  will  tend  to  be 
highest  in  the  early  wann  months,  Mardi,  April  and  May  (and  this 
tnay  account  for  part  of  its  fall  in  June,  unless,  indeed,  June  was  A 
very  c<dd  month  in  1838,  which  my  notes  do  not  enable  me  to  say), 
and  lowest  at  the  lirst  onset  of  cold  as  in  October. 

The  (all  of  urea  from  March  to  May  was  due  lo  my  leaving  off 
meat,  of  whieli  I  had  previously  taken  a  small  quanut)r,  and  the 
farther  fall  May  to  Au^cust  was  due  to  my  making  milk  my  only 
animal  food  without  taking  care  to  tiikc  sulliuitjut  uiilk  a.ud  bread 
Btnft  to  replace  the  nitrogen  left  out,  and  thiB  js  an  f>sporiment 
which  I  do  not  advise  anyone  to  repeat,  and  if  I  bad  known  then 
what  I  know  now  about  the  direct  introduction  of  uric  aoid,  it  would 
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never  hare  been  necMsary  for  me  to  do  it ;  but  I  tboa  belicTed  that 
my  only  way  of  redacun^  uric  acid  was  to  reduce  the  total  nitrogcu. 

Tuking  it  that  these  aro  the  natural  aoDual  variations  iu  the 
excretion  of  tu-i«  acid,  aod  tbe  whole  of  my  researches  aod  obserra- 
Uoos  ore  in  favour  of  thiB,  as  I  found  out  long  ago  that  I  got  a 
relacirely  increased  escretion  of  uric  acid  1  to  '29,  or  1  to  30  iu  the 
spring  and  summer  month)),  as  cninpured  with  1  to  33  in  the  winter, 
it  follows  tlwt  the  gruatncss  of  the  uric  acid  excretion  in  tho  vru-m 
months  will,  just  ai  in  the  corresponding  diurnal  varintionit,  depend 
partly  on  th«  grealaeKs  of  the  fall  to  acidity  and  partly  on  tho 
quantity  of  uric  acid  which  has  bcuQ  stored  in  the  body  iu  the 
prorious  cold  months ;  and  it  is  obvious  that  a  man  who  has  been 
introducinj;  all  through  the  winter  some  6  gn.  of  uric  acid  per  day, 
ought  to  Buffer  much  more  sev<^rcly  from  such  R[»ing  and  summer 
diseaaee  as  are  due  to  excess  of  uric  acid  in  the  blood,  than  the  man 
who  only  introduces  from  1  to  2  grs.  per  day,  and  evidence  will,  I 
tlunk,  not  hv  wuabitig  that  this  is  the  case ;  for  the  man  who  iotro- 
diieea  6  gre.  a  day  not  only  introdueos  it,  but  tho  uric  acid  so  taken 
interferes  with  its  own  excretion  hy  tending  to  keep  up  the  acidity 
of  tho  urine  and  diminieh  the  alkalinity  of  the  blooil.  though  it  is 
true  that  if  he  goes  on  introducing  it  in  summer  tt  will  land  to  keep 
up  the  acidity  then  oUo;  this,  however,  will  have  little  offset 
compared  to  the  external  temperature,  and  whenever  the  acidity 
is  reduced  be  will  have  a  correspondingly  great  rush  of  urates  into 
his  blood. 

We  shall  see  alao  that  all  the  diseases  whiob  in  the  diurnal 
variation  of  excretion  tend  to  have  their  greatest  incidence  and 
severity  in  the  morning  bourR,  tend  also  to  have  their  greatest 
annual  incidence  in  the  spriug  and  summer  months,  while  those 
which  are  most  prominent  in  the  evening  and  ni^ht  will  also  be  seen 
to  b«  most  prominent  in  autumn  and  winter,  aud  I  must  add  on  to 
the  diseases  which  are  worse  in  the  morning  hours,  gome  others, 
such  AS  pbtbii^ig,  ttkiu  diseaseK,  and  pneumonia,  because  they  are 
not  of  iiuch  a  nnture  «»  to  show  welt  their  relation  to  the  diurnal 
fluctuations  of  uric  acid,  but  yot  as  we  shall  see  some  of  them  do 
show  very  well  a  disLiuct  relntion  to  its  annual  fluctuations. 

It  will  nu  doubl  he  a  surpriiu»  to  some  to  see  snob  diseases  as 
phthisitt  and  pneumonia  included  in  thu  list ;  but  we  shall  see  in 
chapter  iv.  uud  elsewhere,  that  uric  acid,  by  controUing  the 
metabolism  and  combusllon  of  the  body,  does  in  very  many 
iostanoes  absolutely  detenniue  whether  microbes  shall  be  burnt 
Up  and  destroyed,  or  obtain  a  fooling  and  live  witbiu  it,  and  ui  this 
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way  dooB  practicaUy  (determine  both  the  incidenca  and  course  of 
microbic  duMUB.  Moroover,  we  ahnll  aUo  sec  (chaptors  ix.  and 
XTii.)  that  urfo  aoid  by  aileeting  the  fibrous  tissues  o(  iha  ImoheB 
and  broiichi  not  only  produces  acule  inflainmuLion  of  these  struc- 
(ares,  bal;  aim  brings  about  pneumonia  of  neighbouring  portiotis  of 
tbo  lungs,  and  that  in  any  of  ibc  lesioos  so  prodaocd,  bacilli  and 
other  miorobcH  may  <ind  n  nidus. 

Fig.  a  showa.  I  ihiuk.  thai  thu  diurnal  variatiou«  in  the  excretion 
oF  aric  acid  have  a  ooi  UQiiuporlaut  effect  on  the  temperature  of  tbo 
body. 
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This  figure  in  one  ot  a  large  number  which  I  bavo,  aud  which 
all  show  much  iW  same  thing,  aud  I  give  it  hero  while  the  diurnal 
TarialioDS  in  the  excretion  of  uric  acid  are  fresh  in  our  minds, 
though  I  shall  have  to  return  to  its  pointB  in  eonneelion  with  otlier 
Bubjectd  later  on. 

The  upper  curve  k'vl^s  ilie  temperature  in  the  ruotum,  the  lower 

curve  that  in  the  tin^utiu 

And  what  we  cannot  bolp  noticing  at  first  sight,  is  that  between 
the  hours  ot  7  a.m.  luui  6  p.m.  these  temperatures  are  further  apart 
than  at  other  tiiiieR  of  the  day. 
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I  watt  led  to  investif^ts  this  matter  by  soma  statements  I  found 
in  Mnroy's  work  on  the  circuJation  of  the  blood  ("  CirculatioD  da 
8aug."  pp.  &B8  bo  5S6). 

As  he  points  out  that  by  observJDg  the  temperature  simul- 
taneoQftly  in  the  I'ectuiii  and  the  mouth  we  can  tell  whether  a  low 
tampemture  in  the  month  is  due  (\)  to  contraction  of  sar&w» 
vessels,  or  (3)  to  diminishod  production  of  lomporature. 

If  it  is  duo  to  contraction  of  surface  vessels,  the  reetaJ  tempeim- 
ture  rises  as  the  mouth  temperature  falls,  and  the  temperature 
of  the  two  places  aru  far  apart;  on  Uie  other  hand,  if  it  is  due 
to  diminished  production  of  heat,  the  teinpt^ratures  in  the  two 
places  will  be  close  together. 

Again,  fiuppos«  we  find  a  raised  temperature  in  the  reotum,  if 
the  tBrnpcratiiie  in  the  mouth  is  nearly  Uie  same,  there  is  an 
increased  fommtiou  of  heat,  bat  if  they  are  far  ajiart,  the  mouth 
being  Inwor,  then:  in  contraction  of  s)dn  vessels. 

Maroy  aUo  points  out  that  in  cholera  algide  the  rectal  tempera- 
ture is  high  in  proportion  as  the  surfaoa  temperature  is  low,  and  in 
the  reaction  the  rectal  temperature  falls  as  the  surface  temperature 
rises. 

In  cholera  sJgide  the  surfaoo  vussclsaru  oontracted,  and  tartamtc 
oF  antimony  and  emetine  both  produce  similar  results. 

Alcohol,  on  the  other  hand,  dilates  the  surface  veaaela  sad 
reduces  the  temperature  in  the  rectum. 

Inanition  lowers  the  temperature  both  of  surface  and  rectam, 
hence  the  dia^osis  between  this  and  contracted  arterioles,  or  rather 
obstruotnd  oapillariea  (see  chapter  v.). 

In  urffiinia  he  points  out  that  you  may  get  a  fall  of  the  central 
temperature  as  well  as  thai  of  the  surface,  i^.,  I  suppose  that  the 
obstruction  of  vessels  is  so  great  and  {general  that  the  production  of 
heat  is  affooted  as  well  as  its  distribution. 

During  fever  the  two  curves  oome  together  as  the  rssgels  are 
dilated,  and  the  temperature  equalised  everywhere. 

In  cases  of  intennittont  fever  the  curves  are  close  together  at 
the  times  of  hif^h  fever,  hut  the  surface  temperature  is  consider- 
ably the  lower  in  the  intervals,  and  this  corresponds,  as  I  know, 
pretty  absolutely  with  the  amount  of  uric  acid  in  the  btood,  as  it  is 
absent  during  the  fever,  being  stored  up  in  the  enlarging  spleen,  in 
the  liver  and  elsewhere,  and  present  in  more  or  less  considerable 
(jtuintity  during  the  intervals. 

These  observations  could  not  but  suggest  to  my  mind  that  it  the 
difiarenoe  between  the  temperature  of  the  mouth  and  rectum  is  a 
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meognra  e>i  tbe  obstractioa  of  the  ekio  veetola,  it  might  aIso  be  a 
measure  of  thn  Ainmmt  of  urio  acid  in  the  btood,  for  uric  acid  lathe 
blood  obatrucis  tbo  skin  TosstiU  ;  und  on  oarutully  iuveatigabing  the 
point  I  found.  &8  fig.  5  ahows,  thai  this  in  the  case ;  and  that  the 
greouet  di^ergenoe  of  these  t«mporR.turo8  corrosponds  cxAotly  with 
Bhose  hours  of  tbo  day  in  which  there  is  naturally  the  largest 
amonot  of  oria  acid  |)&s«ing  tbroagb  the  blood. 

In  this  &garv  wo  see  that  at  7  a.m.  the  two  curves  are  pretty 
close  toother,  and  this  temperature  was  taken  iti  bod,  so  that  any 
efleet  that  uric  acid  might  have  on  thoekia  vossoIh  was  oounteraatod 
by  tlin  etjoable  temperature  of  the  bed  clotbee,  and  this  is  practically 
a  constant  feature  day  after  ciny. 

The  Qcst  obsurvatiou  la  at  V2.io  p.m.,  and  here  we  see  that  the 
month  temperature  has  fallen,  while  the  refital  tomporaturo  has 
risen,  so  that  thoy  are  oonsiderably  fui-thor  apart  thaxi  at  7  a.m., 
aod  the  skio  vessels  are  thtirefore  obtttructvd. 

At  1.30  p.m.  the  mouth  tuinpenUure  has  risen  verj'  slightly,  but 
ibe  roctal  toinperature  has  risen  considerably,  and  they  are  now 
S^  degrees  apart. 

An  hour  and  a  quortor  of  walking  exercise  has  been  taken,  and 
has,  la  is  tuaally  the  case,  raised  the  temperature,  but  it  has  affected 
tho  lectol  temporaturo  much  mom  than  that  in  the  mouth,  as  tho 
•luiaoe  veMoU  arc  stiJl  obatruoted. 

At  6  p.m.  the  mouth  temperature  has  rieea  very  decidedly  and 
reaehed  its  highest  point,  the  rectal  temperature  has  fallen  and 
oomc  to  meet  it,  and  they  are  now  only  separated  by  about  -^  of  a 
dogree,  the  surface  vessels  arc  tbvrcloro  but  little  obstructed,  and 
(be  alkaline  tide,  with  the  uricacidmmia  that  accompanied  it,  has 
come  to  an  end. 

At  8  p.m.  the  rectal  tempcrfiuire  remaina  the  same  as  at  6,  while 
the  mouth  totnpcrature  has  fallen.  Thoy  aiu  about  1^  dcgroos 
apart,  and  the  surface  vessels  arc  agaiD  a  little  obstructed ;  possibly 
there  was  again  a  slight  exceait  of  uric  acid  pulsing  through  tho 
Uood.  as  there  watt  at  8  and  9  p.m.  in  fig.  3.  but  at  10.30  p.m.  this 
has  oomc  to  an  end.  the  mouth  temperature  has  fallen  to  its  lowest 
point,  but  tho  ructal  tempoTaturo  has  fallen  still  more  and  is  now 
again  pretty  close  to  it ;  the  skin  re^snU  are  but  little  obstructed, 
and  the  blood,  as  we  know,  is  probably  pretty  clear  of  uric  acid, 

I  hove  many  curves  showing  ahuost  exactly  the  same  thing,  and 
when  thcru  is  no  exercise  to  cause  fluctuationa  tho  greatest  divor- 
genoe  of  temperature  always  occurs  about  1  p.m.,  and  thoy  come 
together  a^ain  early  in  the  afternoon,  and  remuni  more  or  less  close 
together  in  the  eveoiitg  and  night. 
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The  effect  of  exerciM  is  very  ioteregtiai;.  for  it  caOMS  divergence 
erf  the  two  curves  moflt  in  tho  inoniing,  but  to  a  oonsiderable  esboat 
also  in  the  afUirn<yon,  iind  as  wo  Khftll  hoc  further  on,  exereiae  !□• 
creaaes  tho  ascretion  of  urio  acid  and  causes  an  inci'eaaed  qusnttty 
of  it  lo  pass  through  the  blood  ;  we  shall  also  see  thai  in  accordaooe 
with  its  efTecta  on  urio  acid,  exeroiae  ooutrola  ihe  foronation  and 
GxctetioD  of  urea ;  its  ofFocts  on  these  temperature  cturss  show  that 
it  controls  the  diHtrihution  of  hent,  and  we  shall  see  reason  to  believe 
later  on  that  it  also  eontroU  its  formation. 

In  ibe  same  way  aricaoidiouiia  will  aooount  for  the  algide  at: 
of  cholera,  as  ahcacidsmia  is  the  natural  and  constant  rasnk 
every  soTero  gastro-intestinal  distutbanoe.    Tartarate  of  antimony 
or  emetine  act  in  the  same  way  and  produoe  the  same  result,  an' 
sea  sickness  as  I  know,  also  doM  the  same. 

Alcohol  on  the  other  hand,  or  the  acids  so  often  mixed  with  it. 
cores  or  prevents  arica«idiDmia,  and  cOQBeqaeotly  allows  the  skia 
vessels  to  relax  and  the  temperature  curTes  to  oome  together,  and 
1  believe  that  every  drag  which  has  the  same  effect  on  urie  acid  has 
also  the  some  effect  on  the  curves. 

In  ursmia,  which  I  have  long  been  pointing  out  is  tneirety  aevere 
urioacidiemia,  the  obstruction  of  %'essels  may  be  eo  great  that  there 
is  ditninisbod  prodootion  of  beat,  just  as  we  shall  ee«  tliat  in  aewro 
fatigue  there  is  diminished  production  of  area. 

If  the  effect  of  urio  acid  is  so  great  in  the  phyaiolo<;icaI  conditions 
which  obtain  in  fig.  5,  ite  eSecte  in  patholo^caJ  conditions  inust 
often  be  mitch  greater,  and  so  far  as  my  c4)«er%-&tions  go  this  is 
eerlainly  the  ease. 

It  is  obvious  also,  that  in  obsen-ing  in  this  way  the  superficial 
and  deep  teuiperaturee  and  their  relaUons  to  each  olbeTi  we  have 
at  hand  a  ready  means  of  estimating  the  amount  of  urie  acid  thai 
is  paaung  through  the  blood  at  a  time  when  it  might  be  quite 
tmposuble  to  eethnate  directly  tho  quantity  either  in  the  blood  or 
the  nrine,  and  we  can  control  our  results  by  tlie  use  of  dru^  which 
ace  known  to  indueoce  the  eolability  of  uric  acid,  and  which  will 
therefore  affect  the  temperatures. 

We  have  thus  three  distinct  means  by  which  we  can  gauge  the 
amount  of  uric  acid  passing  through  the  blood.  (1)  We  ctxt  examine 
tho  blood  decimal  itself;  {'2)  we  can  take  the  rate  of  the  pulse  and 
the  sixe  of  the  radial  artery  with  the  orteriometer :  the  poise  being 
slower  and  the  size  of  the  radial  diameter  greater  the  more  the  urio 
acid  in  the  blood ;  and  lastly  wo  can  take  ^3)  the  relation  to  each 
other  of  the  lenipet&tvreB  in  the  mouth  and  cootum   of  which  I 
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hare  jiut  bc«o  BpoAking.  And  all  tbe&e  thingo  viU  bo  foand  to 
vtaj  iQ  the  cMMt  defioite  relation  to  the  cxorotion  of  uric  acid  in 
ihe  urine  as  wo  sliall  see  with  regard  to  tha  blood  in  tigs.  4Q  and  66 
aod  elsewhere,  and  indeed  the  conespoDdence  betwaan  the  ooodi- 
lious  uf  ftbeso  tivo  Duids  U  olton  so  exact  that  whore  absolute 
^oaatiUeB  are  not  required  tlie  one  may  be  inferred  from  the  other- 

We  ore  now  in  a  po&ition  to  consider  the  action  of  dmgs.  So 
fiir  as  WQ  bare  gone,  we  soo  thai  the  lionrly.  daily,  monthly,  nnd 
yearly  excretion  of  uric  acid  has  to  do  with  the  variations  pro> 
dnoed  bj  introduction  on  tho  one  hand,  aud  tlie  ofTuols  of  vurious 
factors  on  solubility  on  the  other,  while  there  is  no  proof  whatever 
that  the  (omiaiioa  of  uric  acid  relatively  to  uroa  over  alters  at  all. 

Tn  the  same  way  with  dmgB  we  shall  see  that  they  act  merely 
by  increBBing  or  diminiuhing  solnhiHty  and  iofluvncu  excretion  ac- 
oocdiogly.  but  there  is  no  evidouce  Unit  auy  of  tliein  can  produce  aii 
increased  formation  of  uric  acid  ;  aud  wh&t  bos  been  »aid  by  others 
to  be  doe  to  increased  formtilion  of  uric  acid  has,  1  lielieve,  slways 
been  duo  either  to  increased  introduction  in  food  substances,  or  to 
increased  elimination  from  the  action  of  solveula. 

I  D)y8«U  found  out  very  early  in  my  inveetigaljcns  that  by 
influeodng  the  soluhiUty  of  uric  acid  Z  could  do  almost  anything  I 
lik«d  with  its  excretion  ;  and  more  recently,  that  by  controlling  the 
amount  introduood  into  the  body,  I  could  cxorctiu:  still  further  and 
more  decided  control  over  the  amount  that  oould  paea  into  and 
tbrongh  the  blood  (see  Sg.  61). 

And  when  we  once  fully  recognise  the  onormous  power  which 
uric  acid  has  in  controlling  the  oircuUtton,  we  shall  nee  that  thin 
knowledge  gives  us  a  lever  of  the  utmost  imjioi-tanco  In  guiding  both 
the  phy«i<^ogy  and  pathology  of  the  human  body,  acid  a  power  of 
explaining  almost  nnmberless  facta  and  Boquencee  in  both  rt^jona 
which  are  olherwiae  iuoKplicable. 

And  now  in  tpealring  of  the  action  of  drugs  I  shall  divide  them 
into  (1)  those  that  increase,  and  (2)  those  thai  decrease  excretion, 
and  haring  first  enumerated  those  in  each  class,  shall  say  a  few 
words  as  to  the  action  of  the  individual  drugs  in  lum. 

The  chief  substances  which  iucrease  the  excretion  of  uric  acid 
arc  alkalies,  salicylic  acid  and  its  compounds,  saJicin,  salol,  &c., 
phosphate  oS  soda,  piperazidin,  quinine  and  belladonna. 

I  plaea  alkahes  first  iKicnnsD  they  are  found  in  action  every  day 
in  aatare,  and  hence  have  for  greater  importance  tban  any  sub> 
BtftDoea  which  ore  not  in  every-day  action.  The  curves  in  fig.  6 
show  the  effects  o(  giving  the  alkaline  salts  of  potauh  and  $od&. 
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We  eeo  that  they  prtxlaoo  a.  decided  fnJl  io  the  acidity  curve  in 
day  2,  and  keep  it  more  or  less  tow  on  days  3  and  4.  Tbe  result  ol 
thia  is  tbut  uriu  iicid,  nliicli  is  closb  to  urea,  on  day  1,  rises  consider- 
ably above  it  on  day  3  and  remains  high  on  day  3,  and  is  still  fully 
half  a  grain  abovo  it  on  day  4,  Tho  rise  of  urea  on  day  9  is  not  the 
result  of  taking  thepolanb,  butofsomRalteratioti  in  diet  or  exercise ; 
other  things  ei^ual  a  fall  of  acidity  and  a  rise  of  uric  acid  Usnd  to 
depress  urcs. 
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Speaking  generally,  and  apart  from  tbe  action  of  other  solvents. 
it  seems  as  I  have  said  that  the  excretion  of  uric  aoid  from  day  to 
day  and  hour  to  boor  is  inversely  an  Lbe  acidity  of  the  urine. 

And  I  think  there  is  evidence  to  show  that,  speaking  generally, 
the  fluctuations  in  the  acidity  of  the  urine  correspond  both  in 
ditectioD  and  extent  with  fluctuations  lu  the  alkalinity  o(  the 
bkwd;  thus  it  has  been  shown  by  Peiper  (Virchow's  "  Archives," 
Jme.  1889,  p-  337)  and  others,  that  the  alkalinity  of  tho  blood  is 
dhntntthed  in  all  fcvervi  except  such  as  are  complicated  by  dyitpnoca 
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Mid  oyaooeis,  and  the  acidity  of  the  nrine  is  increased  in  all  fevers ; 
a  good  instance  of  this  fact  being  recorded  in  Bir  \V.  Rot>erts'  work 
"On  Urioiu)'  and  Btiaal  Diaeasea,"  fourth  edition  (p.  69),  where  a 
patient  with  alkaline  urine  got  ervBipO'lfte,  and  the  urins  hoettmo 
mad  and  remained  bo  during  the  fsvcr,  heooming  alkaline  again  at 
the  end  of  it  (aee  previous  remarks  on  fig.  6). 

Gonvorady  a  vugutarian  diet  is  kaown  to  diiuinish  the  acidity  o( 
the  urine,  aod  I  believe  that  it  aUo  increases  the  alkalinity  of  the 
blood.  There  is,  however,  one  exception  to  the  above  etiilouient 
aboat  the  relation  of  the  cscrotion  of  orio  acid  to  the  acidity  of  the 
orioe  looked  upon  as  an  index  of  the  alkalinity  of  the  blood ;  and 
that  is  where,  as  in  the  fits  of  epilepsy  (aee  cases  in  chapter  vii.), 
there  is  a  hago  exorotion  of  vrio  acid  relatively  to  urea :  for  here  the 
acidity  of  the  urine  is  extremely  high,  and  the  gn^ater  the  amount 
of  uric  acid  present  the  hi^jher  the  acidity.  It  thus  appears  that 
when  a  very  large  amount  of  uric  acid  is  being  oxcroted  tho  acidity 
of  tho  aiiac  is  no  safe  index  of  the  alkalinity  of  the  blood,  becaaw 
the  acidity  of  the  excretion  is  directly  affected  by  the  amount  of  uric 
add  it  contaiuB. 

But  it  is  usually  easy  to  distinguish  this  pathological  exception 
to  the  rule,  for  the  usual  relation  between  acidity  and  urea  no  longer 
hotdfl  good.  la  the  urine  excreted  after  a  tit  acidity  rises,  but  urea 
^^  IB  steady  or  even  fnlU  a  little  (soo  chapter  vii.),  the  rise  of  acidity 
^Bla  therefore  not  due  to  the  ordinary  urea  metabolism,  but  it 
OOnospoDds  with  a  very  miirkcd  riso  iu  uric  acid,  and  may.  I  think, 
be  due  to  this ;  the  alkalinity  of  the  blood  on  tlie  other  hand  variea 
iDVBTMly  with  the  motabolism  of  urea,  and  is  therefore  high  and 
rising.  A  similar  rise  of  aci<iity,  not  aocompRfiiod  by  any  rise  of 
urea.  Is  Keen  in  several  of  the  figureti,  Rhowing  the  effects  of  taking 
Biic  add  or  xanthin  compounds  (figs.  21  and  23). 

Sir  A.  G&rrod  has  shown  that  the  alkalies  soda  and  potaab  form 
extccmely  aoluhle  compounds  with  uric  acid,  and  phosphate  of  soda 
fs  also  well  known  as  a  aolvenc  of  uric  acid.  Fig.  7  shows  its 
cflMita;  b«re  in  day  1  uric  acid  was  far  below  urea  o^ving  to  the 
high  acidity,  which  tigain  was  due  to  tho  taking  of  acida  and 
antipyrin.  .\  drachm  of  phosphate  of  soda  is  taken  three  times  on 
day  3,  and  uric  acid  risos  and  gots  just  above  urea,  whioh  haa 
hUen. 

Now  this  high  urea  on  day  1  wm  probably  partly  due  to  the  low 
nrie  acid,  because,  as  we  sLali  seu  in  chapter  viii.  and  elsewhere, 
antrything  that  brings  down  uric  acid  tends  to  raise  urea,  or  id  other 
words,  the  clearing  tho  blood  of  uric  acid  quickens  the  metabolism 
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UiTOughoat  Uie  body,  aui3  fttiuiula'tuK  tbo  formation  &nd  oxcrction 
QHA ;  but  this  only  lasla  for  a  short  time,  therefore  urea  does  not 
renutiD  op  on  day  2. 

On  day  3  a  similar  dose  of  phosphate  is  tokea,  and  aric  acH 
riscH  more  decidedly  above  urea,  and  on  day  4,  when  the  dnig  is 
oS,  bat  DO  other  chungu  in  made,  it  liLLlii  a  long  way  bulow  it. 

We  see  then  that  pho&pbate  of  soda  causes  a  distinctly  iD«r«i 
acretion  of  uric  atud,  which,  just  as  in  the  case  of  BOme  other' 
solTeobs,  is  followed  by  a  fall  when  tbe  drag  ia  laft  off:  provios,  1 
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think,  that  we  ore  dealing  with  exoretion  merely,  and  not  with  any 
new  formation  of  uric  acid. 

As  to  BoliuyUc  acid  and  its  oompoundg,  I  havo  shovm  that  they] 
increase  the  oxerction  of  one  n<id,  and  I  haTc  pointed  out  that  wha 
is  known  about  tbe  compound  (salicyluno  acid)  which  they  form, 
Beams  to  ahov  that  it  is  not  only  iDOre  soluble  in  water  tban  the 
salts  of  uric  acid,  but  also  much  more  soluble  in  slightly  acid  fluids 
— a  rery  important  point  to  which  I  shall  often  bare  to  refer  a^ain- 
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I  Bboald  perhaps  explain  witb  regard  to  salicyluric  acid  that  it  is 
not  a  oompound  of  uric  acid  «id  salicylic  acid,  but  of  Rlycocoll,  one 
of  tbe  coDstitaetita  of  ario  aoid  and  siLlicylio  ncid ;  just  oa  hippunc 
acid  is  a  ootnponiid  of  glyaoooll  and  beazole  acid. 

And  vrhal  I  aay  with  regard  to  the  solubility  of  salicyluric  aetd 
applies  to  its  preaeace  in  the  blood  only,  for  where  it  is  pi-esent  in 
thft  urine  tt  does  not  giro  any  reaction  with  Hayoraft*0  proeoes,  and 
m  therefore,  so  far  as  my  resolla  are  concerned,  not  estimated  as 
oric  acid.  So  that  in  so  far  aa  a  ttalicylate  increas«s  the  excretion 
of  urio  acid,  the  compound  salicyluric  acid,  which  it  may  form  with 
it  in  tbe  blood  is  probably  largely  reconverted  into  uric  acid  and 
fcalioylic  acid  as  it  passes  the  Iddoey  (tsee  my  experiments  with 
regard  fa>  these  points  in  the  TrantactioM  of  Ihc  Itoyal  Metiicai  ami 
CMirurgical  Socieltf.  vol.  71,  p.  137). 

I  regret  also  that  the  statements  regarding  the  solubility  of 
SftUeylurie  acid  to  ba  foand  in  standard  works  of  roference  on 
ebemistry  are  not  sufljcieally  definite  for  our  purpose,  so  that  we 
have  to  bo  satisfied  with  probability  rather  thou  with  ccrtunty. 

Cut  if  this  somewhat  hypothotical  chemistry  serves  iu  the  moan- 
whJIe  to  remind  ns  of  the  clinical  fact,  that  salicylates  are  not  good 
sotrents  of  ario  acid  when  the  alkalinity  of  the  blood  is  high  and  the 
Acidity  of  the  urine  low,  and  that  for  tbe  same  reason  it  Is  a  mi^tiiJce 
to  give  alkaline  salts  of  sodium  or  potassiiun  along  with  them  (see 
fig.  63  and  cases  narrated  in  chapters  Ix.  and  xvi.),  it  will  not  be 
enlbely  nsdoss. 

Fig.  8  shows  Lbe  efTect  of  a  salicylate  on  excretion,  and  I  need 
hardly  doscribo  it  at  ^cat  length.  It  tshows  a  great  plus  excretion 
on  day  2,  the  &rst  under  the  salicylate  salt,  followed  by  a  full  next 
day,  the  same  doso  being  continuod ;  and  a  second  rise  on  days 
4  and  5.  a  fall  on  day  6,  and  a  great  fall  on  day  7,  whou  th«  drug 
had  been  kft  off.  This  last  is  a  constant  feature  of  the  exhibition 
of  a  saJicylate,  and  as  will  be  floen  further  on,  I  have  mode  uso  of  it 
for  studying  tbe  effects  of  absence  of  uric  acid  from  tbe  blood,  both 
in  physiology  and  palbologj'  (chapters  viii.  and  xii.).  I  think 
that  most  of  tbe  avoilaUe  uric  acid  was  cleared  oat  by  the  solvent 
OD  day  3.  bunco  the  fall  on  day  3.  and  tlut  the  rise  on  days  4  and  6 

twos  due  to  some  fresh  introduotioa  of  urio  acid  witb  tbo  food, 
^niis  figure  unfortunatety  does  not  give  tbe  water  or  it  would  have 
keen  low  on  day  2,  followed  by  more  or  lees  diuresis  ou  day  3,  for 
here  as  eUewhere  thu  wiitor  is  invonioly  as  the  uric  acid,  and  this 
explains  the  observation  made  by  others  that  the  diuresis  produced 
by  siUicylates  does  not  come  till  tbe  second  or  third  day  oC  thoir 
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action,  nntl  this  depends  on  the  amount  of  available  aric  acid,  when 
this  is  targe  it  will  remain  bigb  (or  several  duys  and  tbu  diurusis 
will  not  comu  till  it  falls.  Tliia  iigurc,  aud  all  Lbe  curves  ot  ezore- 
tioQ  under  saJioylates  show,  I  think,  that  we  have  to  do  with 
excretion  and  not  with  (onnaiion  of  uric  acid ;  if  salioylatM  oaoM 
new  fonnatioD  of  uric  aoid,  why  does  the  curve  never  agaio  reach. , 
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the  heiglit  attained  ou  the  firttt  or  aecoud  day  though  the  drug  ia  | 
continued  as  before  ? 

I  have  furtbur  ehowQ  that  as  regards  acuta  rbeumatism  the 
salicyl  compoundii  are  powerful  in  curing  the  diaoaso  exactly  in 
proportion  to  their  power  of  eliminating  uric  acid  ;  that,  dose  for 
doee,  salicylates  are  tuost  powerful  in  both  reepect^,  and  ore  followed 
,by  Balot,  and  at  some  distance  by  Balicio.    I  shall  also  have  to  point 
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oat  in  chapter  xTi.  that  whoa  the  Datural  solvent  oobion  of  salicy- 
lates is  prevented  (Me  prsvious  rGiu&rks  about  aalicylurio  acid),  they 
tboD  Mod  ap  bbe  lemperatut-e  and  groa.lly  inoreaso  the  ^aiaa  of 
rfaeumfttism  in  plac«  of  their  usual  satitifaotory  action,  so  that  there 
is  no  doubt  whatever  that  these  salts  euro  acato  rbeum&tistn  just 
AS  alkalies  (soda  aad  potash)  did  before  them,  by  dissolving  and 
eUminatiog  urio  acid,  and  that  the  (ever  and  pain  of  this  terrihle 
disease  arc  entirely  due  to  the  irritatioD  of  £.broas  tissaeB  which 
uric  acid  produces. 

Phosphate  of  soda,  the  ordinary  Na,HPO„  is  a  good  ftolront  of 
urio  acid,  and  causes  a  plus  excretion,  but  unlike  the  sejicylatos,  it 
coa  ooly  act  in  ao  alkaline  medium,  or  whilu  the  supply  of  alkalies 
is  abondont ;  thu  presence  of  any  aoid,  or  even  of  n  salt  of  a 
min«nd  acid  as  a  sulphate,  appears  to  convert  it  into  the  acid  phos- 
phate KoH^O,.  and  then  there  is  uo  longer  a  plu»  uxorution  of 
orie  acid. 

The  practical  point  to  remember,  then,  is  that  phosphate  of  «oda 
sbouM  be  given  with  alkalies,  or  in  conditions  when  the  supply  of 
alkalies  in  the  blood  and  tissue  fluids  is  ^ood,  and  it  will  thon  cause 
a  aatiafaotory  plus  excretion  of  uric  aoid,  as  in  headache,  high 
tension  poise,  and  mental  dcprossioD,  when  the  alkalinity  is  high. 
SolicyUtes.  on  the  other  hiind,  act  beet  vrhnn  the  alkalinity  of  the 
blood  is  low,  and  their  action  as  regards  thu  oxcrolion  of  uric  acid 
appears  to  be  absolutely  hindered  by  the  presence  of  alkali,  bo 
that  they  do  best  in  conditions  of  fever  when  the  alkalinity  is 
generally  low,  and  in  conditions  where  there  is  little  or  no  fever. 
It  may  be  necessary  to  give  them  with  opium  or  ammonia  which 
raise  the  acidity,  or  in  idteruate  doses  with  acids  to  obtain  their 
foil  cfEDOt  on  the  excretion  of  aric  aoid,  and  not  a  few  tuiluccs 
in  the  practical  treatment  of  disease  with  salicylates  are,  I 
believe,  due  lo  ignorance  of  these  facts. 

I  have  made  a  few  oxporimonts  with  piperazidin,  and  it 
appears  to  incro>asc  the  excretion  of  urates,  but  it  is  certainly  not 
ft  TOry  powerful  excretant,  and  cannot  compare  with  salioylates, 
for  inataoce,  unlike  saltcylatas  also  its  action  is  interfered  with 
by  aolds;  (has,  when  the  bydrocbtoratc  of  piperazaclin  is  taken 
the  first  effect  of  a  dose  of  12  to  15  grti.  is  a  minus  excretion  of 
urate  and  diuresis,  followed  later  by  some  plus  excretion,  which, 
however,  lasts  for  some  time. 

Bellodomia  is  a  drug  which  has  interested  me  very  greatly. 
diiefly  because  its  aotion  is  so  absolutely  the  reverse  of  that  of 
opnun> 
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Nov,  opium  relaxes  the  artetioleii,  loweia  the  blood  pressure, 
quickens  the  he&rt,  improves  tko  oiroolatioo  in  the  tkin,  and 
laises  its  tompenibure  (eee  remarks  oa  fig.  S),  iQcrea9e&  the  orine, 
and  caiues  monUU  brilliftncy  and  well  being.  BelUdonoa,  on  the 
other  hand,  constricts  the  arterioles,  raises  the  blood  pressure, 
■bws  Ibe  heart,  diminishes  the  circulation  in  the  skin  and  lowers 
its  temperature,  dimiuiehcs  the  uriue,  and  caoaes  mental  duloew 
and  tendency  to  betbdacbe. 

Now,  I  poistod  out  some  years  ago  in  the  British  SSedieal 
Joumai  (1689,  vol.  3],  in  a  paper  on  "  The  InQuenco  of  Opium  and 


MveUST 


ur-iaff^ 


Pta.  0.— PLCS  ExoBBTigB  op  Ubic  Acm  pbodcord  st  Bkllumtoa. 


Morphine  on  Uric  Acid  considered  witb  Belercnoo  to  thoir  Action  in 
Health  and  Discau:,"  that  opium  owes  the  whole  of  it^  activity  as 
above  mentioned  to  its  efiects  on  the  solubility  and  excretion  of  uric 
acid,  that  thewbolo  of  its  abovo  eSTects  are  due  to  its  clearing  the 
blood  of  uric  acid,  which  again  is  duo  to  its  raising  the  acidity, 
which  again  is  due  to  itn  slowing  dowu  perititulsis,  and  tbos 
tocreasiog  the  absorptioa  of  Dttrogenous  and  aoid  substances  from 
the  intestines,  especially  the  large  intestine. 

And  we  shall  see,  I  tb  ink,  presently,  the  full  interest  and  beari:^ 
of  my  remarks  when  I  point  out  that  belladonna  owes  its  absolute 
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anMfjOoitiii  to  opiom  tn  tfao  above  matters  to  its  abeolutely  reveree 
efbcta  OD  the  aolubility  and  excretion  of  uria  ncid,  which  oguin  is 
iat  to  lC8  toworing  the  acidity  while  opium  raises  it,  and  this  iu  turn 
is  doe  to  the  fact  that  heltadouna  iuoreaees  peristalsis  aud  dimioisbea 
the  abaorption  of  nitrogen  and  acid  subsbancee  from  the  intesiineSi 
Uu  «s«ct  ri>rer»e  of  the  efiects  of  opiara. 

fig.  9  obows  the  eftBotB  of  taking  ir^xxxit.  of  tinotnre  of  bolla- 
doDna  in  divided  doses  betweea  the  boura  of  7  a.m.  and  9  p.tn.  od 
Aiigaat23. 

The  effect  fro  fioe  at  onoe  is  a  protty  decided  rise  of  aria  acid, 
wbieh  drops  a  little  on  the  33rd,  and  still  more  on  2jth,  coming 
bdoir  ureft. 

Tbo  effect  of  belladonna  on  peristalsis  ia  shown  by  tho  IiLct  that 
(be  bowels,  osaally  extremely  regular,  acted  twice  on  the  23i-d. 

Tbo  offoct  on  acidity  is  not  so  clear,  bocauso  unfortunately  on 
Ite  SSnd,  aome  extraneous  force  rai».Kd  the  urea,  and  tho  dryness  of 
Un  mouth  was  so  great  that  a  conaidarable  ijaantiCy  of  acid  drinks 
wen  taken;  on  the  23rd  and  24th,  however,  tliore  woa  a  pretty 
decided  tall  to  spite  of  tho  fact  that  urea  was  still  rising,  and  on  the 
3M  there  was  a  break  in  tho  upward  movomont  of  tho  tiroa 
ttnesponding  na  doubt  with  the  increatted  action  of  the  bowels 
a  this  day. 

It  will  of  course  be  said  that  bellatlonna  did  not  diminish  the 
ome,  but  I  would  point  out  that  tho  rise  on  tbo  23nd  was  entirely 
ioA,  sa  the  lignres  nbow,'  to  the  diurcaiii  at  night  when  no  doubt  tho 
vMi  tftken  produced  their  full  effect  and  relaxed  the  arterioles  a 
lit;  in  the  day  hours  it  was  not  more  profuse  than  on  the  21st,  in 
*pile  of  tbo  increased  quantity  of  fluid  taken.    And  on  tho  33rd, 
vben  the  acidity  bad  fallen  distinctly,  nod  the  uric  acid  was  still 
■    the  water  in  the  day  hours  was  verj-  scanty. 
Ja  several  occasions  when  taking  atropine  or  belladonna,  I  liaTe 
tad  rery  docidodly  slow  pulse — 66  or  below  that,  with  all  tbo  signs 
l^h  blood  prossoro,  and  some  threatening  of  hondaoho. 
i>«Uadaoiia  thus  ranges  itseU  along  with  the  drugs  wluob  oauHo 
•n  increased  excretion  of  uric  aoid,  and  many  of  its  physiological 
"    -      -loommon  to  them  all. 

.    1^0  iocnoMs  the  excretion  of  uric  acid  in  the  uhao.  And  Z 


'  Tbs  flgUiM  to  Uto  lelt  of  tho  water  curvo  roproMut  Cbv  hoorly  oxcrction  »f 
'ifT  In  rixtceo  tiourt  of  Uw  d»y,  tliat  U,  the  tot&t  excrotion  ol  thoM  hotin 
ji  liy  linma,  rimilkrly  ttte  tigurei  to  the  right  oi  tbd  ourve  rapreMnt  ttia 
.  If  eunUoD  ol  wat«>' io  dgbt  hgim  ot  tho  nigbt. 
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am  iDcIinod  bo  bolicre  that  it  docs  this  by  contracting  tbo  spleen,  a 
weU'kno^n  reservoir  of  uric  Acid. 

Where  the  epIooD  ta  large,  as  in  mfilana,  leaeocythaMnia,  fto.,  and 
the  excretion  of  uric  acid  is  generally  large,  the  exhibition  of  quioino 
very  greatly  increaHOH  it- 

In  fig.  10  we  see  the  effects  of  {pving  quiuiae  gr.  vii.  in  twanty- 
foar  hoars,  and  while  the  drug  ie  continued  there  is  a  fairly  steady 
and  well-mftintained  rifse  in  the  excretion  of  nrio  acid  which  seems 
to  pay  but  little  attention  to  the  fluctiiatioas  of  acidity. 
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When  I  first  noticed  the  increaee  of  uric  acid  under  qnintne  I 
thought  that  wo  had  to  do  with  a  plu3  formation  of  uric  acid  which 
I  had  not  otherwise  met  with,  and  therefore  regarded  with  interest ; 
but  I  found  that  when  I  gave  a  course  of  salicylate  before  the 
(luinine  (i.e.,  leinoved  alt  the  available  uric  acid  from  the  spleen)  it 
was  DO  lougor  able  to  cause  a  pluB  excretion,  hence  1  concluded  that 
I  bad  to  do  with  eKoretinn  and  not  with  formation,  both  in  normal 
coodibious  and  fthure  the  spleen  is  enlarged  (see  the  last  day  of 
fig.  6). 
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When  qainine  squeezes  the  uric  acid,  as  we  &re  supposing,  out 
the  Gpteea,  it  produces  more  or  tees  urieaeidcemia,  and  the  signs 
this  blood  condition  are  among  the  prominent  syniptoins  ot 
qoinism.  Thus,  the  headache  which  quitiine  produces  in  many 
people  is  w«ll  known.  I  h&ve  pointed  out  that  quinine  is  sibid  to  do 
bum  in  epilepsy,  or  may  even  produce  epilepoy ;  it  is  alsn  raaorded 
that  quinioe  ^iven  in  large  doses  for  malaria  may  produce  hEBmo- 
globinuria  (Proffris  Medicale.  July,  1888.  p.  4).  aud,  for  my  arguruenta 
shout  this  latler  trouble  Bee  chapter  xii. 

I  luTO  several  times  met  with  patients  with  targe  spleens  who 

objected  strongly  to  taking  quinine,  as  thoy  said  it  always  gave 

tbem  a  bad  headache,  and  this  is  ju«t  what  I  should  expect  (see 

■Iso  Brain,  Spring  number,  1891.  p.  73).     And  Dr.  Lauder  Bi-unton, 

m  a  mo>9t  faroorsble  meution  of  ray  work  ["  Cavendish  Locbure," 

1891,  Lancet,  vol.  i.,  1891,  p.  13C1},  says  that  it  enabled  him  to 

nnderstatul  bow  a  patient  under  his  eaie  with  a  very  large  sploen 

WIS  aUe  to  keep  on  parsing  uratio  gravel.     Dr.  Bmnton  had  almost 

ooncludod  that  be  must  have  a  stone  in  his  bladder,  of  whicli  por- 

'acaa  were  being  excreted,  but  after  death  no  slone  was  found.     No 

dnkt  this  patient  was  passing  a  great  excess  of  urate,  havinp;  a 

Rlitioa  U>  ur»a  of  2 — 10  or  1 — 13,  and  eouie  of  this  would,  from 

^e  to  time,  from  absence  of  pigment  or  salts  or  excess  of  acids. 

4e.  (see  Sir  W.   Boberbs,  Medico -Ckirurijical    Tranmciioru,   vol. 

Liiu.,  p.  2GG),  be  deposited  in  the  utinary  passages,  so  that  our 

knonledga  of  the  formation  and  excretion  of   urates  ie  likely  to 

thtov  some   light  on  tbe    formation  of  calculi   (see  also  Lancel. 

EebuBry,  1888,  p.  1010,  for  a  csfic  in  which  there  was  a  large  aplucn 

te]  a  urate  calculus  was  quickly  formed). 

Hauke  and  o(bor$  state  that  quiuime  diminishes  the  tmc  acid 
in  the  urine,  and  this  statemenb  being  diauictrically  opposed  to  my 
onti  results  puzzled  me  for  some  time,  bat  I  now  believe  that  it 
out  be  easily  explained. 

Sulphate  of  quinine  h&s  a  dnuhlo  action  on  uric  acid,  that  is  to 

lay,  it  luLg  the  action  of  a  siilphntCi  which,  as  I  shall  show  presently, 

cauiies  retention  of  uric  acid  and  clears  it  out  of  the  blood,  and 

(beo  it  has  the  action  on  the  spleeu.  causing  uncacidsemia  and  a 

^^|m  excretion  of  uric  acid. 

^^^Hf  fk  Biaall  doae  (G  grs.  in  twenty-four   hours)  ol  sulphate  of 

^^^m)[De  is  taken  and  its  effects  arc  watched  from    hour  to  hour, 

W  what  is  soen  is  this:  there  is  first  of  alt  a  rise  of  acidity  of  urine. 

a  minoB  excretion  of  uric  acid,  a  relaxation  of  arterioles  and  a  plus 

excnstion  of  water  (diurctus) ;  later  on  acidity  falls  and  uricacidtemia 
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Hti  Id  ;  frith  this  there  is  slower  poise,  diminiabing  ariaary  water, 
and  a  tendency  to  headache,  and  geuerall;  with  small  doses  the 
Bscond  stage  of  tiricacidfflntia  and  plus  exctetioa  oatweighs  tha 
minus  excretion  of  the  fir»t  stage  ;  hut  with  large  doses  of  sulphala 
— 6  to  15  ffrs.— (and  Bankc  and  others  specially  mentioD  largd 
doMs],  the  cffeot  of  the  sulphate  would  be  more  powerful  and  last- 
ing, and  the  niinua  escretioo  of  uric  acid,  with  reduced  arterial 
tension  and  diureais,  might  continue  a  whole  twenty-four  hours  otj 
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more,  henoe  the  difference  between  my  results  and  those  of  othe 
is  doe  to  diBereoce  of  doee,  and  ie  apparent  rather  than  roaL 

We  mask  remember  also  that  qiiiiiine  ts  an  alkaloid  or  santhinc 
and  that  a  eertain  proportion  of  the  quantity  swallowed  id  there-] 
fore  equivalent  to  iiho  a«id.    Then  if  we  take  the  chemical  forrat 
(or  acid  sulphate  ol  qattune  and  ramofe  fnun  it  the  elemeiits  of' 
Olio  acid,  (beee  would  bear  *  prt^ortioQ  to  the  ccrtirQ  aoid  sulphate 
o(  about  I    to  o,  and  several  esperimeote  I  have  ma>.le  bv  taking 
known  quantities  of  the  eulphat*  and  watehtng  the  eorreepooding 


FOBUlTtON   AND  BXCBBTIOK    OP   UBIC   ACID. 


45 


I    ml 


iaoreaae  io  bhc  e\orebion  of  urio  ackl,  at  a  time  when  ther«  w4s 
no  io  trodaction  of  uric  acid,  and  as  ia.t  aa  poeeibla  no  otbei*  uric 
aoicl  aimilablo  for  solution,  have  given  results  voi-y  close  lo  tbia 
tbeoretioal  oalcolntion. 

Wbeihor  tbo  xantbin  element  in  qutnioe  is  sufficient  to  eccoont 
for  tlie  whole  iocraa&ud  excretion  in  lig.  10  is  aoutliur  inattor ;  but 
Ihora  is  little  room  (or  doubt  that  where  quiiune  is  given  in  very 
krge  doses  as  for  malaria,  much  of  the  large  excrotion  of  ui-lc  acid 
which  foUon-s  may  be  dna  Co  this  introduction.  Other  vegetable 
■Ikaloids  such  as  slrycbnia  Bcani  to  givo  aimilar  results,  and  increase 
ibe  ncretioQ  of  utie  aotd  in  pioportiou  to  the  xantbin  elements 
Ibey  eoQtaio. 

The  chief  Kubstancea  which  diminish  the  excretion  of  uric  acid 

ue  acids,  iron,  lend,  meroury,  silver,  copper,  ane.  and  other  metals, 

liUua,  mangauoso,  c«Jcium  chl^^ride,  and  other  salts  of  calcium,  acid 

fbospbate  of  Boda,   some  sulphates,   chlorides,    Ac.,    and    many 

•abttanoM  whiob  directly  or  indiroctly  raise  the  acidity,  ur  otbet- 

wise  form  insoluble  compounds  with  uric  acid,  as  opium,  cocaine, 

Ifatiodidea,  antipyrin,  ammonium,  the  nitrites,  some  hyposulphites, 

ud  other    compounds    of    eulphui-,  and    many  loss    weU-kuONM} 

nbctaooes. 

All  tbaw  aubstoooes  diminish  thu  exeruliou  of  uric  acid,  and 
biog  about  its  retention  and  accumulation  ii)  the  body.  Tbcy  clear 
it  oU  of  the  blood  and  produce  the  8>'mptoms  of  its  absuuoc  from 
Ut  olraulation,  which  am  for  tho  moat  part  the  rcvorae  of  those 
pndaeed  by  its  praeence.  They  drive  the  urates  out  of  tho  eiroula- 
Uon  into  the  joiota  and  fibrous  tissues,  where  itH  an'ival  may  be 
ttidaooed  by  pricking  and  shooting  pains  (see  gout),  also  into  the 
^w,  tplcco,  and  other  organs. 

I  plaoa  acids  at  the  head  of    the   list   because  their    action 

Jcmiaates  the  pbysiolo^-  of  every-day  life,  and  their  range  of  action 

ii  tberafore  inSnitoly  more  extensive  than  that  of  the  other  memliers 

of  tho  list  whoso  presence  is  more  or  less  accidental  and  tumpomr^-. 

Fig.  1 1  shows  as  the  o£fe«t8  of  acids,  or  rather,  of  iho  rise  of  acidity 

pnodQccid  by  taking  hyposulphite  of  sodium.    Acidity  rises  moderately 

ooday  2,  more  decidedly  on  day  3,  and  falls  again  on  day  4,  after 

tbe  drug  has  been  left  off.     Uric  acid,  which  is  above  urea  on  day  1, 

!■(«  d«oidodly  below  it  on  day  3,  a  long  way  bftlow  it  on  day  3,  and 

i»  but  a  comparatively  small  distance  below  it  on  day  4,  as  acidity 

tails  a^o. 

Aoldlty  of  urino  boars,  as  1  bava  shown,  a  fairly  constant  relation 
both  tending  to  rise  and  fall  together,  and  the  relation  I 
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have  given,  1  of  acidity  (reckoned  as  oxalic  acicl)  to  6'3  of  Drea,  ts 
v«r>'  constant.  Wbatever  (food,  exercise,  Ao.)  raises  urea  raisos 
acidity,  and  viix  vcrsd;  thus  a  meal  of  mutton  or  beef  will  increase 
urta,  and  It  bivs  been  suggedted  by  some  author*  that  the  concomi- 
tant rise  in  a«i(]ity  ib  due  to  the  salts  contained  in  the  meat 
(Senator,  Zienusen.  vol.  xvi.,  pp.  126-7).  Thus  meat  not  only 
increases  the  Tormation  of  urate  hut  interferes  vnth  its  excretion  and 
promotoa  roteution,  aad  vta  shall  see  proseatly,  that  it  also  infcro- 
dnoe»  urate  rnady  formed  into  the  body.  Then  aoida  are  oontained 
iu  many  articlos  of  diet,  and  eepeciaUy  in  wtass,  beers,  and  other 
drinks,  cider,  lemonade,  &c.  Sir  A.  Garrod,  it  may  be  remembered, 
attributed  the  gout-producing  powers  of  beers  and  certain  wines  to 
some  unfcrmentcd  matters  they  contained,  bat  I  have  shown  {Brititk 
Medical  Journal,  vol.  ii.,  18H8,  pp.  10-11),  that  the  aaidn  they  all 
contain  iu  very  large  quaoity,  and  without  which  beers,  for  instanee, 
would  neither  kec-p  good  nor  be  palatable,  quito  sufficiently  acooont 
for  their  gout-producing  powers.  Acids,  again,  may  be  fonuwl  by 
certain  fermentation  procossos  in  digestion,  a  qnostion  which  M. 
Bouchard  has  very  ably  worked  out  {Lemons  aur  Us  AutO'Intoxicalicmt, 
p.  172>. 

Sir  A.  Garrod  has  shown  (prev.  ref.,  p.  258)  that  su^ression  of 
perapiration  i8  immodiatoly  followed  by  a  rise  in  tb«  acidity  of  tbo 
uriuR,  and  I  cB,n  prove  that  increase  of  perspiration  diminishes  tbs 
acidity  of  tlie  urine  (see  also  Bg.  G3).  Hence  we  can  explain  how 
hot  rooms  or  warm  soutb-west  winds  diminish  the  aoidity  of  the 
ariae,  incrcaso  the  excretion  of  uric  acid,  and  produce  the  fcelingB 
of  laiigoiir  and  doproaaion  which  arc  due  to  its  presence  in  the 
oirculation  ;  aUohowaoold  north-oast  wind  raises  thu  acidity  and, 
produces  the  reverse  effect,  making  us  choerful  and  brisk.'  I 

Last,  but  not  least,  dcficiunt  oxidation  lowers  acidity.  I  hare 
provioDSly  mentioned  that  according  to  Poiper,  fevers  accompanied 
by  dyspntea  and  cyanosis  fonn  oxceptions  to  the  rule  that  fever 
rtuses  the  acidity  of  the  urine  and  diminishes  the  alkalinity  of  the 
blood,  and  it  seems  to  mo  that  deficient  oxidation  must  tdobq 
deficient  formation  of  acids  (see  St.  BarOivlomew'i  Hospital  Jteportt, 
vol.  xxvi.,  p.  19  of  my  paper),  hence  the  cause  of  the  bAkiw 
exception  to  the  rule. 

I  have  very  little  doubt,  therefore,  that  many  of  the  headaches 
which  people  suffer  irom  after  theatres,  churoh,  and  other  meetiugs 


'As  to  the  (act  tlitit  swcnl  al  ibe  time  ul  Its  diNchuge  troia  the  docta  in 
uonnnUjr  aoid,  mc  Meti^  MonaUchr.  Jar  ]mikl  Demt,  No.  9, 18S2. 
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'  due  to  the  heat  and  deficiency  of  oxygon,  both  of  which  lower 
be  ftcidiby  of  tho  uriao,  tacroastt  the  alk«liaity  Of  thd  blood,  and 
iood  it  with  any  aria  oeiA  that  may  be  at  hand  ready  to  be  fjct  loto 
olaUoD  ;  bat  aa  I  have  eaid  before,  if  all  tho  available  aric  acid  has 
■esn  previouftly  removed,  oooe  of  these  conditions  will  have  any 
ct,  and  a  knowledge  of  these  simplo  facts  about  uriu  acid  enables 
to   oxpliiia   boodreds   of   soqueaoos   ia   the  physiology  and 
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of  everyday  life,  of  whieb  I  can  only  mention  a  very 


!pe- 


Witb  regard  to  iron  and  lead.  Sir  A.  Garrod  has  shown  that  these 
bneea  focm  iueolable  arales,  and  thuy  bhereforo  fall  at  ODoe 
my  role,  and  diminish  tho  excretion  of  mric  acid  because  the 
Cbey  form  with  it  aro  insoluble,  just  aa  alkalies  [potash 
I  toda)  phosphates  and  italicylatest  increase  itg  exoretion  becaiue 
'  (onn  soluhio  compountla  witb  it. 
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lilt  laeond  day,  followed  by  a  rise — vrhal  1  hafo  oalled  a  rebound— 
oa  the  third  diay,  wbea  do  iron  i*  takes.  This  Iftcge  excretion  on 
day  3  U  lb«  raaait  of  the  increasing  eohibility  of  the  blood,  now 
tliftt  it  ffrntfthw  lew  iron,  and  also  of  the  diminished  ftxmtiou  or  re> 
lanrt'ifi  of  urio  acid  in  day  3.  jtut  as  occois  in  the  nonnal  fdijraia- 
Joflcftl  ftxcTftlHW  o(  the  alkaline  tide  ol  the  moming  boors.  See 
nmailn  oa  figa.  1.  3  aod  8. 

Fig.  13  ahowa  the  effect  of  giving  gr.  1  of  acetate  a4  lead  three 
ttmca  a  day  for  two  dkys.      Here  the  (all  erf  nric  acid  oomea  <n  the 
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day  the  drag  is  token,  anil  there  is  no  rise  of  acidity  to  account 

it,  so  that  it  is  the  result  of  th«  insoluble  compound  which  uric 

id  fomiH  with  lend. 

But  tho  fall  doixt  ool    conbioue;   on    the  eoDlrftry,  in  spite  of 

ibe  lead  being  ooatinuod,  uria  acid  is  nbove  urea  next  day.     Acidity 

>wever,  falls  decidedly,  and  thi»i  iu  tbu  caustt  of  the  rise  of  urio 

"Diis  figure  therefore  proves  that  no  drug  which  causes  intoB- 

.  irritatioa  caa  ooatiDUB  to  causo  dimiotahed  cxcrutiua  of  urio 

id,  no  matter  how  insoluhle  may  be  the  compound  it  formB  with 

fbr  Che  intestiual  irritation  caases  a  fall  of  urea  and  of  acidity, 

ad  the  Brie  acid  posses  into  ttululiou  with  the  neutral  phnsphabes 

the  blood  and  disregards,  so  Lo  speak,  the  lead.     Wc  shall  sue 

that  exactly  the  aame  tbiag  occurs   wibb   mercury,   copper,  zino, 

ulver,  or  any  other  metal  whose  urate  ia  insoluble,  and  the  inotnont 

that  they  cause  any  Lucosbiaal  irritatioo,  or  purgation,  they  ceuse  to 

keep  dowa  the  excretion  of  uric  acid.     This  tact  also  is  of  enormous 

unpoTtuuctt  for  the  correct   understandtRg    of    the  physiology   and 

{nthology  of  urie  acid,  because    it  shows  that  everything,   food, 

dhak,  drug  or  disease    product,    that  cauws  in  any  way  gastro- 

ialMtiaal  irritation,  will  productt  a  fall  of  urea  aud  of  ihu  acidity 

ol  tha  arioe,  and  a  plus  excretion  of    urio    acid  ;  in  other  words, 

<  it  sill  0ood  the  blood   with  uric  acid,   and  the  results  of  this 

tsieacidieuiia  will  promptly  moke  themaelvea  felt. 

W»  have  seen  that  the  increase  ot  perisUlsis  is  the  caus«  of  tha 

bvooaddemia,  and  so  of  many  other  effects  which  belladonna  pro- 

1 4i>ow  (fig.  9).     Wc  have  yet   to  see  that  the  diminished  peristalsis 

c4  opiam  or  morphine  is  tba  cnuso  of  their  action  in  oloai-Jng  the 

Idwd  of  uric  acid,  and  so  of  many  of  their  most  important  elTeets, 

tai  we  aball  meet  with  the  same    results  of   intugtiiial    irritation 

'  io  ocaily  all  thv  disoases  which  are  due  to  uric  acid,  especially 

(luee  such  as  headache,  epiUpsy,  mental  dupreseion,  hnmoglobi- 

Onria,  aanmia  and  Brlf^ht's  diseaa<i,  which  are  due  to  excoss  of  urio 

ujd  in  the  blood ;  in  these  and  many  others  dyspepsia  and    its 

L  tiJMjts  io  producing  uricacidemia  are  most  dcm^ly. 

I    Cut  to  rotam  to  tig.  13  :  oo  day  3  the  lead  caused  well  marked 

HbtesUno)  pain  and  griping,  this  cau»(>d  diminisbod  appetite  with 

pBiflcient  digestion  and  absorption,  faeuce  a  fall  of  urea  and  acidity, 

■nd  though  the  lead  In  the  blood  no  doubt  combined  with  some 

the  acid,  the  rising  alkalinity  dissolved  a  oonsiderable  quantity  of 

tbat  which  was  retained  en  day  2,  and  so  there  was  no  reteution 

oa  day  3. 

Io  this  way  iron  or  sead  tviUproduiitf  or:£nicjpi(ute  ihe  arthritig 
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of  gont  or  rbeumfttism,  but  will  cte&r  up  headacbe  or  mental 
depression  due  to  uric  acid  in  the  bloocl. 

Bat  this  is  only  tbe  &nt  sta^e  of  tbeir  ftction,  and  it  is 
Doccssftry  to  remamhor  whut  has  been  said  about  the  rebound,  or 
grent  confaxton  an  to  cause  ntvl  nfTect  will  refiult  in  the  minds  of 
observers. 

TaMe  lea/l  again,  for  Instance,  as  tbe  history  of  plumbisra  is  vol) 
known  ;  its  first  effect  is  to  store  in  tbe  liver,  «iplei>n,'  jnints.  aad 
other  fibrous  tlasuos  somo  3 — 4  or  mors  i^rains  of  uric  acid  ;  then  it 
beginH  to  cause  intestinal  irritation  ^possibly  from  «  deposition  of 
Inaolublo  urate  of  leaf]  in  the  fibrous  tiRaues  of  the  tnt«slinal  wallc): 
this  causes  pain,  n&uaea,  and  distaste  for  food,  nnd  this  quickly  brings 
about  a  full  in  -ar^a.  and  acidity,  and  the  risinf;  allcalinit^'  of  tbe 
blood  dissolves  part  of  the  3  or  4  ^rs.  on  Rtorn.  and  floods  the  blood 
with  uric  acid  ;  henco  alon^  with  load  colic  wo  have  beadaohe,  de- 
pression, slow  high  tension  pulse,  and  perhaps  even  epilepsy — all 
due,  as  T  shall  ftbow,  to  tbe  excess  of  uric  aoid  in  circulation  ;  and 
anyono  who  will  tn-ke  the  trouble  to  exporiiiiont  with  lead  as  T  have 
done,  can  produce  not  only  tbe  fluctuations  in  uric  acid  (first,  a  re- 
tention, and  then  a  plus  excretion),  but  aJso  all  the  signs  and 
flymptonis  of  its  presence  or  absence  from  the  blood  just  in  the 
M<tiienee  I  have  mpntionod  thom,  and  T  bsvo  no  doubt  that  any 
olinical  observer  will  bear  me  oat  if  I  say  tliat  these  are  tbe  main 
symptoms  of  acute  and  chronic  plumbiRm.  which  can  thus  nob  only 
be  explained  but  can  be  imitated  at  pleasure,  either  with  lead  it6«lf 
or  other  members  of  tbe  group,  such  as  opium,  cocaine,  moroury,  or 
acids. 

Indeed,  bo  such  an  extent  {»  this  the  case,  that  I  have  oome  to 
believe  that  many  cases  of  intestinal  colic  nrp.  due  to  urate  irritation, 
of  which  urate  of  lirsd  affords  but  a  single  instaneo,  and  in  eorrobon^ 
lion  of  this  I  may  mention  that  salicylate  of  soda  is  a  valaaMe 
remedy  in  all  these  forms  of  colie — a  discorery  which  I  made  quite 
oGcidontoJIy  in  my  own  case  (see  chap,  x.) 

It  may  be  interesting  to  point  out  here  that  the  similar  rebound 
Rft«r  Iron  accounts  for  the  well  known  relapse  of  obtorosie  or 
aniemia  which  have  been  treated  by  it.  Here  tlie  iron  is  ttikcn  for 
a  long  liuio  and  in  clearing  the  blood  of  uric  acid  stimulates  nutrition 
and  metabolism  to  an  upward  movement  which  continues  for  tooie 
lime  (weeks  or  months)  art«r  the  metal  has  be€in  left  off;  but  aa  iron 


'  a™  "  LoAd  pM»oDing,"  by  Pralwaor  T.  Oliver,  p.  103,  el  wf .  ;  Yovdr  J. 
I'onlUiid.  1891,  ■■    ••  .■■  ".        : 
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relieves  chlorosis  by  clearing  the  blood  of  urio  acid.  And  clears  tho 
Uood  of  urie  acid  uot  by  eliminating  it  but  by  roiainiiu^  it  in  the 
Ibsues,  a  tim«  ia  certain  to  come  whoQ  tbe  irou  is  koi>»  and  the 
tttmulation  of  autrition  ha»  yielded  lo  time,  or  somo  definite  oftuse 
of  depressioD  (such  an  overwork),  and  tbea  the  nhlorosin  is  certain 
to  relapito  and  be  worst-  than  before  ;  but  as  wc  shall  see  further  on. 
wheo  ohlorosis  is  treabod  by  a  diet  which  clears  the  body  and  blood 
of  Olio  acid  and  koops  them  oloar,  the  improvement  of  tba  blood  is 
Mady  and  oontinuous  and  there  is  no  relapio. 
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TtQ.  11.— RKTBanoK  or  Uric  Acid  pbodookd  by  Lrmu. 


Abont  lithiit  alfto  I  must  say  a  few  words,  because  it  iu  an 
iffKreDt  exc^ptiun — an  exception,  however,  wbioh  beautifully 
(raraa  the  rule  I  have  stated. 

Pfg.  14  shows  tbs  olToot  of  tokiu^  oitrnto  of  lithia,  and  I  am 
gkd  to  see  ihat  the  results  I  have  obtained  hftve  been  conoborated 
b;  Ibo  resenrobe!!  of  Profui^or  Oliver  (soo  prev.  rol.  p,  107).  On 
*Uy  1  uric  acid  Is  nearly  two  gi-^ns  belnw  its  ordinary  relation  to 
Biw,  and  on  day  3  it  falla  etil)  further ;  on  day  3  the  lithia  bavioR 
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been  left  off  It  Hfles  n  little,  and  on  dny  4  still  more  dBcidadly, 
getting  above  urea.  And  yet  ou  day  2  ne  should  have  expected 
uric  a^d  to  rise  aa  thoi-e  was  a  fall  of  acidity,  and  again  uric 
rOBo  on  days  3  nnd  4  in  npite  of  a  rise  of  acidity. 

A  fall  of  acidity  similar  to  tbab  on  day  2  is,  I  believe.  A  ■ 
stant  rcMult  of    taking  lilhiu,  but  to  thJH  cibse  tbe    fall   t& 
aooompauied  by  a  rise  in  the  excretiou  of  uric  acid. 

Now  I  beliove  lliat  the  ordinary  effect  of  a  fall  in  the  acidity 
tbe  urine  and  a  ri^tB  in  tbe  alkalinity  of  the  blood,  is  that  the 
phoaphatca  of  the  blood  have  Ihuir  power  of  dissolriog  uric  acid 
iooreaaed,  and  thai  when  there  is  a  rise  io  the  acidity  of  the  urin« 
and  a  fall  in  the  alkalinity  of  the  blood  they  have  their  powar 
diminished  ;  there  is  here  obviously  then  some  cause  at  work  which 
prevents  the  pboaphatea  in  the  blood  from  exerciuing  tbcir  power  < 
diBsolving  uric  aoid. 

Bir  A.  Garrod  has  shown  that  urate  of  litbia  i<t  one  of  the  oiost 
soluble  of  all  urates,  and  yet  I  find  that  litbia  dimlaislies  the  ox-, 
cretion  of  nric  acid. 

I  may  frankly  confess  that  if  I  bud  bnau  unable  to  find 
explanation  of  thia  fact,  I  should  long  ago  have  given  up  my  qaeal^ 
and  regarded  uric  acid  as  an  ingolublc  oDtgma  or  will-o'-tlie-wisp, 
but  fortunately  the  difBcuIty  had  already  he«n  solved  for  me  by 
obburs,  for  in  a  reference  {which  I  owe  to  Dr.  Ncalc'tt  Digvet)  to  the 
Lancet,  1860,  vol.  li.,  p.  185. 1  found  that  it  had  bees  pointed  oat  in 
a  work  on  cbomifttry  l>y  Rose  ("  Chemical  Analysis."  p.  15),  that 
litbia  given  by  the  mouth  was  no  use  a«  a  solvent  of  nric  acid, 
because  it  "fornis  a  noarjy  insoluble  triple  phosphate  with  phosphate 
of  soda,  or  with  tbe  triple  phosphate  of  ammonia  and  soda,  saltk 
generally  present  In  animal  fluids."  f 

Here,  then,  was  a  simple  explanation ;  the  litbia  I  cook  by  the 
mouth  did  not  cnut^c  a  plus  excretion  of  uric  acid  bccau.se  it  never 
got  to  the  uric  acid,  being  waylaid  by  the  phosphatus  and  triple 
phosphates  above  mentioned  ;  this  would  csptain  its  not  eauriog  a 
plus  excretion  of  urio  acid,  but  why  does  it  cause  a  minus  excretion 
or  retention  ?  The  answer  is  again  simple,  and  it  was  in  the  first 
instance  suggested  to  me  by  Mr.  J.  E.  Saul,  F.l.C.  I  have 
mentioned  before  that  phosphate  of  soda  is  a  good  solvent  of  urio 
acid,  and  in  preeeuoo  of  an  alkali  jneteases  its  exci-otioa ;  now 
phosphate  of  soda  ia  a  uoi-mal  constituent  of  the  blood,  and  is 
generally  tbcro  in  presence  of  an  alkali,  i.e.,  in  a  condition  to  act  as 
a  solvent  of  uric  acid,  ao  that  the  lilhia  in  formtuf;,  as  wo  ore  told, 
on  insoluble  compound  (well  known  to  chemists)  with  the  above 
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phosphatea,  retnores  from  the  hlood  one  of  the  nAtural  solventK  of 
uric  ucid.  and  wo  now  seo  not  only  vrhy  lithia  ca^unes  no  plus  excre* 
tioQ  of  one  acid,  but  why  it  causes  rfitention,  and  thero  is  hart  no 
axoeptioD  wbktevur  to  my  law  of  solubilities. 

In  the  tett  iube  litbin  is  said  bo  be  a  beautiiul  solrent  of  nxic 

acid,  bat  in  the  body  its  chomicai  combinations  with  phosphates  not 

only  prereot  ittt  action  on  urio  acid,  but  put  oat  of  aso  a  certain 

unuont  of  pboepbate  also. 

1  A  year  or  two  ago,  at  the  suggestion  of  Sir  Dyce  Duckworth  {see 

Bf  A  Treatise  on  Gout,"  p.  873],  I  iorestigated  the  action  of  man- 

^BDoee  on  tho  excretion  of  utratoa,  and  I  found  that  it  produced 

Hntention  and  some  pains  in  the  joints;  bo  that  it  acts  like  caloiom, 

iron,  lead,  mercury,  and  other  metals,  which  form  imioluhle  oom- 

pounds  with  uric  acid,  and  probably  for  the  same  ruason. 

Urate  of  calcium  la  very  insoluble,'  and  chloride  of  calcium  has 
u  acid  reaction,  bcocc  it  probably  dimiuishcs  tho  excretion  of  uric 
Kid  in  two  ways.  I  waa  led  to  observe  that  it  did  thin  by  noticing 
ihot  when  admiuieterod  intemaJly  it  generally  produced,  to  a  very 
,  laarkod  extent,  a  condition  of  happiness,  well  being,  and  good 
letDper,  which,  as  we  shall  see  proeontly,  is  a  sign  of  absence  of  uric 
tad  frotn  tho  blood. 

I  note  also  that  Dr.  G.  Thin  {British  Medical  Journal,  vol.  ii., 
1891,  p.  91)  holds  the  opinion  that  the  consumption  of  water 
cofttainiiig  lime  brings  about  the  development  of  gouty  conditions ; 
M  dauM  it  a«t8  in  th$  same  way  as  the  oontaminatloo  of  water 
by  lead ;  but  if  people  would  be  at  the  trouble  to  reduce  their 
utimal  food,  and  so  their  foramlion  and  introduction  of  uric  acid, 
Mjtber  lime,  lead,  acids,  or  anything  else  would  be  able  to  injure 
Ihoai. 

Acid  phosphate  of  soda,  or  ordiniuy  phosphate  of  soda  given  with 
ilhtle  pboHphoric  acid  or  in  cuuditions  of  higli  acidity,  brings  about 
Mention  rather  than  plus  excretion  of  uric  acid. 

In  a  similar  way  tho  ealts  of  the  mineral  acids,  sulphates, 
<Uorlde«,  Ac.,  raise  tho  acidity  of  the  urine  and  produce  a  a\in\ib 
enration  or  retention  of  uric  acid ;  puBsibly  they,  to  some  extent, 
podoce  this  result  by  changing  the  phosphates  of  tho  blood  into 
Mid  phosphates,  in  which  condition  they  ore  no  longer  able  to  act 
H  Hlvents  of  uric  acid,  and  I  was  able  to  show  that  while  noutral 
fko^bate  of  aoda  is  a  good  solvent  and  produoea  a  plus  excretion  of 


'  Ooa  b  S,dOO  part*  ol  wnUr;  Sir  A.  Oortod's  Lecliu«a,  Briti4h  JicdtMl 
AmiwU,  Jannonr,  I68S.  p.  <35. 
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uhe  acid,  il  l»  un&bto  to  do  tbiR  if  a  Hmall  qu&ntHy  of  tulphote  ol 
soda  JB  ^ven  along  with  ib  (Medica-Chirur^ktU  TrivtaactimM,  vol. 
Uxti..  p.  402). 

Of  opium  1  have  elsewhere  {Brituh  Uedital  Journal,  November, 
1QQ9)  written  nt  ooiiBiderabla  leugth,  showing  that  ib  riusos  Ibe 
Boidity  of  the  uriue,  probably  by  iDcruaaiog  the  abaorpiion  of  acids 
ttom  the  intestines,  and  whou  it  doc«  this  it  diinmishea  the  excretion 
of  uric  acid  and  storoii  it  iu  the  liver,  spleen,  and  joints,  in  tbe  latter 
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of  which  il  may  catise  pricking  and  libootiiig  pains ;  it  also  prodDcea 
the  aymploinK  of  abseuce  of  uric  acid  from  the  blood,  namely,  menial 
brilliancy,  happiness,  well-being,  and  t^ood  teuip«r,  for  \vhich  it  ia  ao 
often  rc«otted  to,  Fig.  15  shows  tbe  effect  of  talung  two  small  dosee 
gr.  i  t>f  urtnrnte  of  morphine,  the  first  at  11  p.m.  on  day  2,  and  the 
soouDd  at  6  a.m.  on  day  3.  The  doee  on  day  2  came  too  Lite  to 
produce  much  effevt,  as  the  large  excretion  of  uric  acid  for  tbe  day 
was  over  long  befoic  II  p.m, ;  it  did,  however,  produce  some  rise  of 
acidity-    ^be  doee  on  day  3,  however,  waa  taken  prot^  early  in  ttio 
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morning,  uid  U  caused  an  increased  rise  of  acidity,  ihough  urea  rose 

but  UtUe,  aad  uric  acid  oa  tbis  day    (uUb  disbiiictly  below  urea. 

Probftbly,  bowovur,  tlio  ubitif  hae  of  uciiiily  caused  hy  this  aeooad 

doee  did  not  come  UU  oooie  4  or  5  houra  niter  it  w&e  swallowed,  and 

by  tliis  time  Ihe  alkaliue  tide  was  noturly  over  (»eo  figs.  2  and  3),  so 

thai  the  effect  on  tbo  excretion  of  uric  acid  watt  nol  very  grvat.    The 

riow,  hovrcrcr,  won  wry  small,  uiid  att  cuily  odo  doee  woa  takon. 

Iliere  was  time  for  both  the  relentioD  and  the  rebound  in  the  aome 

iwenty-four  hours,  60  tliat  the  effect  would  have  Bbonn  better  is. 

boor  bo  hour  curves.     There  can  be  uq  doubt,  however,  ibal  opium 

and  morphine  luido  the  acidiiy  uf  Um  urine  und  dimiuieth  the  excre- 

Hqo  of  urio  acid,  and  that  many  oi  their  physiological  efTecba  are  duo 

10  ihoir  oleariug  th«  blood  of  this  substance. 

As  wiUi  other  members  of  tiiiA  group  (see  previooa  remarks  on 

Ind),  the  &r»b  action  of  opium  is  (ollowod  by  a  rebound,  tn  which 

the  blood  is  flooded  with  uric  acid,  aud  the  signs  of  its  exoeaa  are 

Meo  in  the  beadaehe,  depru&Hton,  and  general  misery,  with  slow 

k^  tension  pulse  which  aocompany  this  second  atf^ge  of   opium 

L  Mtion  (see  6g.  34).    Thctiu  symptoms  of  mental  misery  and  do* 

BprmioD  are  tboae  whiuh  drive  the  victim  of  the  ciiorpbiue  habit  tM) 

Hnpost  his  dose,  to  obtain  once  more  the  £rst-&tago  action  of  opium 

HsDd  temporary  relief  from  his  tiioutal  miser},'.     I  have  pointed  out 

H  liiit,  in  accordance  with  this  reasoning,  if  salicylate  of  soJa  is  given 

^k aloQg  with  or  in  oofjucnco  lo  the  firet  dose  of  opium,  it  prevents  tho 

Bi^quu  causing  any  rtteuliou  of  uric  acid,  aud  then  tbe  opium  re- 

^    bwnd  on  the   followmg  day   fails  to  appear  or  ia  very  greatly 

EDodifiud. 
I         This  has  led  me  to  8i.iggest  {lirituh  Medical  Joamal,  previous 
I      Klereooe)  the  u»c  of  saJicylutes  to  aid  the  throwing  off  the  morphine 
hilat,  aud  I  kQo%%  of  at  leu&t  one  case  where  my  suggestion  bus  bucn 
M    ftUttwed  with  advantage. 

H.    A  medical  man,  who  had  been  in  the  habit  of  taking  morphine 

Hbr  101116  time  since  a  severe  nnd  dangerous  illneea  in  which  it  w&$ 

^^ed,  irrote  to  me  after  the  uppuuiautic  of  my  article  in  the  journal 

M  lo  the  beat  way  of  leaving  it  off,  and  1  suggested,  among  other 

Udo^  a  plan  of  using  the  saliuylatee. 

I  have  since  beard  from  him  that  the  plan  was  quite  successful, 
Iboc  be  was  surprised  how  easily  he  was  able  to  leave  it  off,  and 
that  he  had  no  ineomnia,  and  he  ends  by  saying,  "  1  shall  always 
mnecober  you  with  gratitude  as  haviog  shown  me  the  way  to  give 
op  tb*  habit,  and  I  aw  sure  that  without  tbc  sultuyiatLis  I  should 
only  have  been  able  to  do  so  with  the  greatest  diflioulty."  llow  far 
giber  caees  will  bear  this  out  rumaius  k>  in>  soon. 
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In  my  own  person  9,  dose  or  two  of  sulicylntca  after  a  <lo8e 
opium  tjorapletely  prevents  what  I  call  the  opium  rehouod,  and 
th«rf<  is  no  high  blood  pretisnra,  headache,  {Iwprwssion,  or  otlier  ill. 
effect  from  the  drag  next  day,  but  I  bava  not  myAetf  tried  it  except 
after  Binull  doses  of  opium  aod  motptiine,  not  continued  for  more 
than  a  day  or  two, 

I  b&VQ  also  rocoiiUy  heard  from  my  fmnd,  Mr.  Hope-Tjowis,  of 
Aackland,  "Hevi  Zealand,  that  in  the  case  of  one  of  his  patients  wlio 
took  morphirig,  and  suileroil  in  consequcncu  from  intense  irrttation 
of  skin  &nd  formication,  SO  gr.  dosea  of  Mlicylato  every  four  boon 
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promptly  removed  these  troubles,  and  this  treatment  would  probably 
be  worth  trying  in  cases  where  the  medidDol  use  of  morphine  eoase^-, 
irrttation  of  the  akin. 

The  action  of  cocaine,  so  Far  as  nrio  acid  is  conceroedt  esa 
reseinblefl  that  of  morphine,  and  like  morphine  it  prodtlOM  a 
st&ge  of  happinena  and  well-being,  follow&d  later  by  a  second  stage 
of  misery  and  deproaaiou,  and  cocftine  has  been  indulged  in  to  excess 
in.  the  same  way  and  for  the  same  rcasoDH  that  uiorpfaine  has. 

Fig.  16  shows  the  effect  of  two  doses  of  gr.  J  of  hydrochlozate  of 
oMniDe  takon  at  3  and  at  6  p.m.  on  September  23. 
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On  Sepiembev  32  there  was  a  great  and  decided  fall  o(  area  and 
sidity.  and  the  full  of  area  wm  oontinued  oa  the  S3rd. 

Ah  diR  result  of'thiti  foJl  of  acidity  there  was  in  the  alkUinR  tide 
o(  the  S3rd,  as  m  shown  by  the  scanty  urine,  oiily  37  cc.  per  hour, 
a  decided  plus  excretion  of  urio  ncid,  and  some  excess  of  it  in  the 
Uood ;  and  as  this  uricacidieaiia.  wae  cauaiag  some  uucoiofortable 
srmptonas,  I  took  the  oocnine  with  the  view  of  fitting  some  relief. 

Bera  again,  just  as  with  morphine  in  the  last  %iire,  the  effect 
«ouM  have  shown  bettor  in  hour  to  hour  curvuH.  The  cocaine 
auue  too  late  to  effect  the  livrge  excretion  oF  urio  acid  whiub  hibd 
itNad;  l&ken  plftce,  hence  urio  acid  exceeds  its  normal  relation  to 
vta  1^  noarly  ooe  and  a^half  grains ;  but  I  have  no  doubl  that  but 
for  the  cocaine  tt  would  have  boon  considerably-  higher. 

The  eflbot  on  acidity,  however,  was  very  uiarkud,  fur  on  tbu 
Xki,  in  spite  o(  the  Ciu-tUer  large  faU  of  urea,  it  rose  shgbtly  ;  on 
the  31th  it  rotie  decidedly,  ».nd  on  the  2dtb  it  fell,  in  epite  of  a  rise 
el  area,  showing  that  something  which  bad  caueed  its  riso  on  the 
SM  and  24th  had  now  been  removed.  On  the  evening  of  the  23rd, 
th(  GOCAJae  produced  very  marked  well-being  with  free  capilliu'ieH 
Md  eoraplete  abaoDCc  of  mental  depression  and  fatigue  (sec  the 
JiiniUr  (jfect*  of  mercury  in  fig.  41),  and  though  the  urine  of  the 
night  hours  was  not  so  high  as  that  of  the  previous  night  it  was 
tvoaod  a-half  times  as  much  as  that  of  ibe  day  liours,  which  sbovrs 
botti  that  tbere  were  obstructed  capiUarios  during  the  day,  and 
fiBl  capiUaxioa  during  the  night  (see  remarks  on  excretion  of  water 

The  effect  of  the  cocaine  waa  to  prevent  the  coutinued  fall  of 
uidity  on  the  23rd,  and  to  rainc  it  decidedly  on  the  34th,  and  the 
•fltot  of  this  on  the  uric  acid  was  that  it  was  not  noarly  so  high  on 
tbe  23rd  and  2-lth,  an  with  the  great  fall  of  urea  on  the  22nd  and 
33id  it  would  otherwise  have  been. 

In  my  own  case  cocaine  soon  produces  severe  intestinal  colic,  so 
nneb  so  that  1  have  been  unnhia  to  continue  or  repeat  my  experi- 
mot*  with  it  ae  often  a.%  I  should  otherwise  have  done,  bat  there 
ti  no  doubt  that  it  affects  urio  acid  in  the  same  way  that  morpliiae 
don.  and  prodocea  identical  (eelings  of  happLnesa  and  well-being — 
bdeed.  each  member  of  the  group  of  drugs  which  diminishes  the 
•xeretion  of  uric  acid  produces  theie  feelings  (o  a  mora  or  lose 
narked  extent. 

The  offiBOta  on  acidity  in  this  figaro  are  quite  clear,  and  there 
«an  hardly  be  much  doubt  that  the  physiological  effects  of  cocaine 
«re  due  to  this,  and  its  effects  on  the  solubility  of  urte  acid.    Cocaine 
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appears  to  causo  slight  constipatioa,  and  I  think  that  H  prohahly 
raises  the  acidity  in  the  same  way  thab  morphioe  does,  by  causing 
ooprostasis. 

Ibo  firat  action  of  cooaiiifi,  like  that  oi  morphine,  is  to  produce 
a  low  tension  and  quick  pulse,  due  to  Irtxi  capillaries,  and  th« 
result  of  this  i»,  on  tlie  oue  haud.  improved  and  quickeoed  circola* 
tion  in  the  brain,  with  mental  brilliancy  and  wcll-buiiig,  and  on 
the  othor  rolaxution  of  the  vusscbt  in  the  kidney  causing  a  marlcvd 
dinresis  of  a  pale  and  watery  urine. 

Later  on,  just  &s  with  opium  and  other  drii|^  I  liave  spoken  of, 
there  couies  a  reboitud.  The  uric  acid  held  hack  and  clearud  out 
of  the  blood  by  the  iit-st  action  of  the  drug  is  again  got  into  solution, 
the  oapillai'iott  arc  f^rcatly  obstructed,  and  the  tension  high,  hoDoe 
the  urine  is  scanty  and  of  high  specific  gravity,  and  the  mental 
oonditioa  oue  uf  lethargy  and  depressiou.  with  sleepiness  (as  in  all  ■ 
high  tension),  and  these  miseries  drive  the  sufferer  to  repeat  the 
dose  to  got  its  ^rst-staga  action  oucq  more,  and  so  load  the  way  lo 
chronic  oocainism. 

I  have  very  little  doubt  that  cocaine,  like  morphitio,  owes  a  large 
part  of  its  uffects  to  its  actiou  ou  uric  acid,  and  that  salicylate  of 
soda  may  be  useful  in  cocaiuisiii  just  as  in  morpbinisiu.  For  some 
intOTOSting  facts  about  the  action  of  cocaine,  see  Dr.  A.  FuUerton, 
Lmc£t,  Februarj-.  1891.  p.  663. 


CHAPTER  ni. 


FoBVATio!!  AHD  ExcBBTiox  OF  Ukic  Acid  (coKlinuettf. 

VUnocitT  ia  another  very  interesting  memb«r  of  the  group  of 
dmgi  wbicb  cniiiiofl  rotoncion  of  urates.  I  have  ulrcndy  written 
liaM  i(  «l8«wber«  (see  British  Mtidical  Jffurnal,  vol.  I.,  l&dO,  p. 
13U), 

fig.  17  shows  VQT)-  nell  its  actioa  on  orio  acid,  which  on  day  1  is 
>  llHle  below  area ;  oii  day  '2  as  the  cIToct  of  hitlf  a  grain  of  calomel 
ilislar  below  urea,  aad  on  day  3,  when  no  drugs  nre  givoa,  it  bt-am 
iboat  the  saitio  retatloa  to  urea  as  it  did  on  day  1 .  Nute  also  the 
Itry  marked  diuresis  on  day  2,  oorrespouding  with  ths  greatest 
UfOitidQ  of  uraM,  its  oloaranco  out  of  the  blood,  and  coustsQuent 
km  oiroolation  through  arterioles  and  capillaries  (see  chapter  v.). 

Hercur)'    souiutimiis    causes.  In    my    own    catie,    considerable 

(tataeQnal  pain  and  colic,  like  that  produced  by  cocaine,  lead,  &c. 
1  bave  also  suggested  that  tho  low  arterial  toosion  and  the 
liucna,  wbiah  are  well  known  to  be  braught  about  by  the  action  of 
nmoz}-,  are  due  to  its  efTucls  on  uric  acid,  for  other  dru(j8  having 
liin^ar  effects  on  uric  acid  produce  similar  symptoma  as  we  already 
bov. 
With  regard  to  the  noUon  of  mercury,  Sir  A.  Garrod  does  not,  so 
^M  I  know,  say  aoytbing  as  to  the  solubility  of  urate  of  mercury, 
uij  it  is  not  menkioned  in  bis  table  of  solubihties  of  urates  {Britiih 
Uidwal  Jountal,  vol.  i.,  1&83,  p.  496). 

It  seems  to  mo,  however,  that  it  is  rery  probable  that  m«reury 

ttitse*  retention  of  urio  acid,  and  clears  it  out  of  tb»  bloud  for  the 

laaie  reason  that  iron  and  lead  do  so,  uaiuely,  that  tbeir  urates  are 

Mwlable,   and  Mr.  J.  E.  Saul,  F.I.C.,  has  kindly  given  me  the 

Utowiiig  Btatoment  as  to  tbc  solubility  of  the  urates  of  tueroury  : — 

"I  find  that  a  solution  of  neutral  lithium  urate,  treated  with 

lotloD  of  mercuriti  chloride,   yields  a  curdy    white    precipitate 

\y  iaaoluble  in  cold  water.    On  boiling,  slight  decomposition 
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occurs,  the  precipitate  beooming  yellowiati — possibly  o\ring  to  the 
formatioa  of  su  osysalb.  On  treating  the  firet-nientioned  precipitate 
with  aootio  aeid,  or  a  tmce  of  hydrochloric  acid,  solution,  slowly  in 
the  (onuer  caae  a-nd  immediately  in  the  lattar,  takeii  place.  Bor&x 
or  alkalies  exercise  no  solvont  action.  These  experiments  show 
that  QQutral  morouric  urate  is  insoluble,  but  that  tlie  salt  will  dis- 
solve ID  the  presence  of  acid,  though  doubtless  with  doeomposibioii. 


II   Hi    40    1100 


0    ti£   te    ISM T 


9  U4  30    1100 


I 

1  13t   X>     $00  


6    IM   jO      too 


Fio.  n.—Rrraimos  or  Ubic  Acid  rnooucRD  m  MKRot'ST. 

KaM  th&t  on  day  i  \me  aaii  tM,\U  in  iptle  ot  a  markad  fall  in  acidity,  wbiek, 
apart  Irani  tha  aotiou  of  Luwcury,  would  bavs  aatla  It  riaa. 


"  I  havo  Also  exninined  the  behaviour  of  a  neulrat  alkali  urate 
Witt)  solution  of  mercuroua  nitrate.  I  find  that  a  yellowiah 
precipitate,  insolublo  iu  water,  is  immediately  prodnced  ;  the  pre- 
cipitate rapidly  dorkeuiag  iu  colour,  aod  ultimately  bucomin^  grey- 
block  from  Toduotion,  In  the  prosenoe  of  nitric  acid  no  proeipitat* 
is  obtained,  but  if  ac«tio  acid  be  substituted,  a  partial  precipitation 
slowly  tnkee  ^ooa, 

[Signed)  "  J.  B.  Saou" 
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From  this  we  aee  thftt  ther«  is  good  reaaoc  to  believe  that  tbe 

nrfttes  oj  uiercnry  ore  iiiaaluble  in  wiiter,  in  neiitrat  solutions,  in 

tlkaUes,  or  iq  solution  of  bora.x,  nud  ns  the  blood  inny  be  pncti- 

tally  regarded  as  an  aUc&Une  «oIutioii,  they  are  prpbably  insolublo 

in  the  blood . 

Tbereiore.  noarcary  diminisheii  the  exeration  of  urio  acid  io  the 
uiua,  clears  it  out  of  the  blood,  and  rataina  it  in  tbe  body,  bocauae 
il  tomu  with  it  an  insoluble  unmpound,  and  it  is  therefore  a  single 
tottuwe  of  my  law  of  solubililies.     Aad  the  well-kaowa  action  of 
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mercury  on  the  pulne-rnto  and  teasioo,  aad  the  flow  of  urine,  arc 
alw  Nof;lc  iimtaacoe  of  tbe  laws  I  hare  formulated  witb  rot^ikrd  to 
the  relation  of  bhaae  to  uric  aoid.  Somo  hikvc  objected  to  thiti  that 
the  amount  of  urie  acid  hold  hack  by  tbe  mercury  is  much  more 
Ihao  could  possibly  be  combined  with  il  as  au  urate  ;  but.  aa  I  shall 
luw  to  point  out  in  chapter  ir.,  tbe  mercury,  if  it  clears  the  blood 
lof  uric  acid  for  quite  a  short  lime  as  one  or  two  hours,  starts  an 
'ipward  metabolism  with  a  rise  of  tir«a  and  urinary  acidity,  and  a 
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full  in  the  alkalinit)'  of  the  btood,  and  this  latter  causes  ft  farthfrrl 
retention  of  uric  acid,  which  may  continue  for  six  or  eight  hoars 
morti.  This  Bffect  of  mercury  is  hotter  scon  in  hour  to  hour  corves 
rather  than  in  ilay  curves,  as  !□  £g.  17,  bat  it  is  seen  to  some 
extent  in  lig.  41.  M 

I  think  it  is  extreiu&ly  probable  that  the  urates  of  other  metals,  V 
BaahftB:nno  and  silvor,  g,ro  also  iQRolublo.  and  indeed  Hayeraft't 
process  for  the  estimation  of  uric  aoid  depends  aj>on  the  insnliihility 
of  the  uratu  of  silvtr,  and  that  the  iw-oallcd  tonic  action  of  these 
drugs,  ae  of  iron  and  manganese,  and  indeed  of  aoids,  is  really  due 
to  their  clearing  the  blood  of  m'ic  acid,  and  so  irapronng  tho  circa- 
lacion  in  the  brain  and  otiict-  portion*)  of  ih«  nervous  Mystem.  It  is 
interesting  to  rcmumbcr  that  zinc,  liitc  mercury  and  load,  may  pro- 
duce colic  (Ringer,  "  Handbook  of  Therapeutics."  ed.  xii.,  p.  354). 

I  have  suggested  that  antipyriti  euros  headache  by  acting  as  an 
acid,  and  its  admin istrnti on  is  always  followed   by  a  rise  in  tha  ■ 
aoidiby  of  the  urine.  V 

Pig.  18  shows  tile  efTects  of  antiijyriD  on  the  aoidity.  whieb  oq 
days  1  and  2  rises  and  retnains  high,  and  with  this  on  day  2  uric 
aoid  falls  below  iir«a  {probably  the  antipyrin  came  too  lat«  to  affecl 
the  alkaline  tide  of  day  1,  so  that  tho  greater  p»jrt  of  the  mate 
excretion  had  already  taken  place).  On  day  3  no  drug  is  takun,  and 
acidity  falls  decidedly,  in  npite  of  the  fact  that  urea  has  risen,  and 
in  normal  conditions  acidity  would  have  risen  also  ;  but  the  antipyrin 
had  raised  it  so  much  on  the  previoas  days  that  the  moment  it  was 
wiihdiftwu  down  it  fell.  On  day  4  antipyrin  was  again  given, 
acidity  rose  in  spite  of  falling  urea,  and  uric  acid  was  brought  down 
much  cearor  urea.  _ 

We  can  now  s<!e  how  antipyrin  cures  a  uric  acid  headache,  byH 
raising  acidity  and  clearing  tVie  blood  of  uric  aoid.  all  the  signs  of 
which   mental   well-being,  low  tension,   i^uick  pulse   (fig.  34),  joint 
pains  and  diuresis  it  also  produces ;  it  therefore  acts  just  as  an  acid, 
and  I  for  one  ahould  jirefer  to  givfi  an  acid  in  itft  place, 

Strychnine  caus,e9  a  marked  rise  in  urinary  acidity  .and  cures 
headache.  I  have  suggested  that  the  rise  of  acidity  ts  due  to  its 
improving  tho  condition  of  the  stomach  and  promoting  digestion 
and  absorption  of  food,  which  in  headache  with  naasea  is  often 
at  a  standstill :  like  other  things  that  raise  acidity,  it  often  causes 
pricking  and  shooting  paios  in  the  joints. 

The  administration  of  byposuiphite  of  soda  produces  a  verj' 
marked  rise  in  aciditj-  of  the  urine,  possibly  by  the  formation 
of  sulphurous  acid  or  the  further  oxidation  of  <iulpbur,  and  it  pro- 
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dticdf  all  the  symptoms  a>nd  nfTocts  of  the  odtninintrAtion  of  a  stroag 

dCMe  of  acid  (sec  fig.  11). 

And  il  has  appeared  to  me  to  be  very  probable  that  Ditrites  may 
Kl  io  innch  the  fiama  way,  and  by  tho  fornmtion  of  nitrous  acid 
nay  dimmieh  the  alkalinity  of  tho  blood  and  rai!i«  the  acidity  of  the 
nine,  wbtch  it  is  easy  to  demonstrate  tbut   iboy  do  (wo  liga.  19 
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This  being  granted,  il  appears  to  oie  that  the  well-known  effects 
ot  nhrites  on  tbe  pulso  rate  and  tension  may  he  explMued  by  tbeir 
**lioii  on  uric  acid  ae  an  ncid. 

And  in  favour  of  this  supposition  is  tbo  fact  that  an  aoid  in- 
JMed  into  a  vein  produoes,  I  believe,  junt  the  same  effect  on  tbe 
fobe  u  a  nitrite  does.  So  far  as  my  obmrvabionii  go,  nttro- 
ilyoerine  taken  by  the  mouth  does  not  exert  its  maximum  effect 
V  pnlw  teosiOQ  for  some  seven  or  eight  minutes,  and  in  tho  case 
■f  a  ToUtile  substance  rapidly  ditTasod  throughout  tho  body  this  in 
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a  considerable  time:  and  as  regards  uric  aoid,  I  take  it  thai  ike 
action  of  nn  acid  or  anything  that  interferos  with  it«  Holuhility  in 
the  blood  is  as  vapid  as  Chat  of  procipitntion  in  a  tost  tube,  and  is 
practically  iaatantaneous.  I  do  not  Huppoae  that  tho  uric  aoid  is 
precipitated  in  cryHtaU,  but  it  is  rapidly  rendered  less  soluble  in  the 
fluids,  aud  is  held  back  io  certain  organs  and  tisBuee  in 
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with  the  tfaeoriuB  of  Sir  A.  Garrod,  and  I  shall  prescnlly  have 
bring  forward  evideuce  that  unytlung  which  oloara  thn  blood  ot  uric 
acid  either  allows  iho  arterioles  all  over  the  body  to  relax  or  frees 
the  oapillarlcs,  and  thus  rapidly  reduced  blood-prGSHiire,  the  rapidity 
of  the  fall  of  pfL'sauro  depending  on  the  rapidity  and  completeooaiH 
with  which  the  uric  acid  is  driven  out.  ^| 

In  the  Lnncct  (vol.  i.,  IHUl,  p.  1323),  it  is  pointed  out  that  the 
administration    of  sulphurous  acid,  and  even   its   inhalation, 
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oe  the  alkalinity  of  the  blood,  which  is  greatly  In  fnTour  of  my 
irgumeol  as  to  the  aotion  of  Qitrites,  and  my  reiiult!^  as  regards  the 
uiditf  of  the  urine  when  hyposulphites  or  sulphur  in  other  forms 
kra  uiken.  The  sitme  article  shows  th&lp  eulphurous  acid  ia  largely 
oaed  in  the  preservation  of  wine  and  vegetables — a  fact  of  consider- 
^ible  importAQCo  for  (;outy  subjects. 

H  It  ia  certainly  remarkable  what  very  small  quantities  of  these 
~  Kcids  (eitrmis,  sulphurous,  ka.)  will  produce  iimrked  effects  on  the 
eioretioQ  of  uric  acid,  and  in  thi8  they  do  not  sttuid  alone,  for  quite 
nnall  qnanlities  of  salts  of  the  mineral  acids  will  product  similmr 
ifisclB,  as  I  bare  had  oxperionce  in  vury  numerous  instaneeii.  And 
lUnUng  orer  this  matter,  it  han  occurred  to  me  that  the  solrent 
power  of  pbosphaUi  of  xoda  for  urio  acid  and  urutctt  may  help  aa  to 
explain  this  apparent  difficulty,  just  a^i  they  helped  us  to  osplain 
thedifKculty  in  the  case  of  lithia.  If  a  liltla  lithia  protlucos  marked 
rel«iition  of  urio  aeid  by  throwing  out  of  action  a  quantity  of  its 
uteral  soItouC,  phosphate  of  soda,  a  minute  quibutity  of  iLcid  may 
|0ttibly  have  the  same  effuot  ou  the;  phogphute,  and  may  change  a 
l«g»  quantity  of  it  from  Na,H.PO,  to  NaU,PO, ;  then  the  i-ffoet  on 
the  lolubtlity  of  the  uratu  will  be  proportionivl  to  the  amount  of 
pkosphate  which  h  thu»  thrown  out  of  action,  and  not  bo  the  rela- 
ttdy  minute  amount  of  acid  which  caused  the  chungu. 

Henoe  the  stimulant  action  of  all  kinds  of  aottls  is  dopendenb 
upon  llio  conditions  present  in  the  blood  and  fluids  of  the  body  ;  if 
Ibeae  are  rAvourahle  to  diininiHlied  alkalinity  they  may  produce  a 
IwgB  effect,  if  unfavourable,  little  or  none  :  and  so  the  action  of  a 
ffTDD  dose  will  vary  considerably  not  only  in  different  individuals* 
fcotio  the  same  individun.1  at  different  times. 

With  regard  to  the  actton  of  the  nitrites,  the  researcbasof  Pro- 
bnor  Leech  ^Croonlau  Lectures,  1893)  seem  to  show  that  those 
■Instances  undoubtedly  exercise  a  direct  depreBoant  action  on 
■neolar  tiesue.  They  also  show,  however,  that  these  compounds 
u«  deeompoiied  in  the  stomaoh,  giving  off  nitrous  acid,  which  in 
■baorbod  into  the  blood  and  impurlanlly  affects  its  oompositiou  and 
Wwtion;  thus  Professor  Leech  says  (Lancet,  vol.  i.,  1S93,  p.  1502), 
"^lieo  absorbed  it  (nitrouB  acid)  is  no  doubt  at  once  converted 
InU)  so  alkaiine  nitrite,  for  it  can  replace  carbonic  acid  in  its  Aodium 
nnpoimdii  and  convert  normal  sodium  phosphate  into  acid  phos- 
{itiate,  sodium  nitrite  being  at  the  same  time  formed." 

Now,  the  result  of  this  conversion  of  normal  phoaphates  into 
uid  phosphates,  ia  a  ri6«  in  the  acidity  of  the  urine,  which  I  have 
jut  pointed  out  that  the    nitrite«  produce;  and   as  the  normal 
S 
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phosphate  of  »odiani  ia  a  good  eolvenb  of  uric  acid  while  Ifao  Mid 
pbo^hftto  io  not  a  solront  at  all  (»e  Medieo-Chirvrgieal  Trantdc- 
tiont.  vol.  Ixxii.,  p.  399),  the  blood  becomeB.  as  a  result  of  this 
acUon  of  the  uitnt«8,  a  bad  solvent  of  one  acid,  and  coases  to  hold 
it  in  solution,  and  as  a  result  of  this  the  captllarieH  wiU  he  freod  and 
art<;i'ittl  tvneioD  reduced. 

It  ftoems  probable,  tbon,  that  the  action  of  tho  nitritee  on  arterial 
tennon  is  the  resultant  of  two  forces  :  first  of  alt.  of  the  muacalar 
depressant  action  weakening  the  miiKclu  fibre  in  tlie  heart  and  ths 
veasel  walls  generally,  an  aobion  similar  to  that  of  tobacco,  lobelia, 
and  other  dopret&o-motors  (sec  Brain,  Sprin;;  nnd  Summer  Number, 
1893,  p.  24<i) ;  aad  aocond,  of  tlie  general  freeing  of  capiliaries  which 
all  Bubataoccs  produce  which  clear  the  blood  of  uric  acid.  M 

lo  thift  connection  I  was  much  interested  to  hear  from  my  birad  ^ 
SargoOQ -Captain  Newland  that  a  friend  oE  his.  Dr.  Saunders,  had 
been  using  nitrites  in  ague  to  shorten  the  cold  stage  and  bring  on 
Ihe  sweating  stage,  apparently  with  good  resalts. 

Sir  A.  Oarrod  tells  us,'  how  he  found  uric  acid  Id  normal  blood, 
and  an  oxco«s  of  it  in  that  same  fluid,  and  in  the  serum  of  a  blister 
in  gout,  and  the  same  in  lead  poisoning;^  and  he  there  also 
shows  that  lead  given  medicinally  dtininishi!*  the  excretion  oi^fl 
uric  acid  in  the  urine ;  and  he  remarks*—"  It  would  appear, 
thoroforc,  that  in  individuals  impregnated  with  load  the  blood  bc- 
eomes  loaded  with  uric  acid,  not  from  its  increased  formation,  bu^| 
from  its  imperreot  excretion." 

This  is  iu  absolute  and  complete  accord  with  my  results,'  and 
should  apply  the  same  reasoning  not  to  lead  only,  but  to  all  sub- 
stances  that  diminish  the  cxcrotton  of  uric  acid  id  the  urine  ;  and 
for  my  part  I  have  not  met  with  any  evidence  that  there  is,  or  ever 
baa  been,  an  excess  of  uHc  acid  in  the  blood  due  to  increased  for- 
matioQ,  1.0.,  above  the  relation  to  urea  of  1  to  8S.  I  beliere  that 
for  overj'  35  or  40  grs.  of  urea  that  are  formed  in  the  body,  1  g/r.  of 
urie  acid  is  also  regularly  and  punctually  formed,  but  no  more. 
Tile  40  gra.  of  scdublo  urea  are  excreted  with  practically  absolute 
oertainty ;  but  the  insoluble  uiic  acid,  though  in  much  umallor 
quuittty,  is  rer^-  apt  indeod,  from  various  causes,  to  lag  behind  Mid 
be  rstainad  in  Ihe  body. 


■  •■  OMit  *ai  Rli«aiiuUc  Qmi,"  itA  edit.,  f.  U,  tt  u^. 

'  lUi.,  p.  sta 

■  Ibid.,  p- 343. 

'  t>M  .VfH.  Chir,  noM..  V«L  Ixri.,  ^  SM. 
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We  shall  see  also  later  on,  vrith  rsfaranoe  to  tbo  obore  qaoteUoa 
Crotn  Sir  A.  Garrod,  tbot  tb«  uric  ooid  is  probably  not  Jn  exoeu 
ia  khti  blood  at  the  time  wheu  under  ibe  ioBuenoe  of  lead  it  is 
diminiahed  ia  tha  urine,  but  it  BUbs«<]Qontly  appears  in  exesM  ia 
the  blood  when  that  which  had  been  hold  back  by  the  lead  ta  got 
.  ialo  solutiou  by  alkalies  or  ottiur  solvuaU  iu  tbe  blood,  buL  as  sooa 
^H*  H  is  io  exeess  in  the  blood  it  beglDs  &I90  to  pa»e  in  excaas  in  the 

^H9(y  invescigatioQt.  I  baliere,  prove  absolutely  that  an  exoeaa  of 
■nc  ftcid  in  the  uiinti  aboru  bho  ralation  to  urea  of  1  to  35  comos 
IrooB  on  excess  in  the  blood,  and  that  wh«R  the  uric  acid  in  the 
nrine  is  dLminUbed  below  that  relation  (Hay  1  to  15)  tboro  is  little 
as  none  in  the  blood,  because  every  particle  that  ^ets  into  it  from 
ibe  kidney  by  the  renal  rein  is  at  onoc  caught  up,  so  to  speak,  and 
Morcd  in  the  liver,  itplcvo,  and  otbur  tiseaes. 

Recording  to  Sir  A.  Oarrod'^  theory,  the  aatecedenl  elemeats 
I      el  nric  aoid  eomo  probably  from  the  lirer  to  the  kidoey,  and  ore 
Ihets  farmed  into  urate  of  ammonium. 

By  far  tbo  tar;gest  part  of  tbc  urate  ihuti  formed  (say  for  the 
likft  of  &  defiuite  quantity  niuetcutbi^)  pa^es  at  onoe  down  the 
Dfater  and  leaves  the  body  :  but  the  remaining  one-tenth  may,  under 
oanoin  oooditions,  pass.  acoordin$7  to  Sir  A.  Qarrnd,  into  the 
seoeral  oirculation  through  the  renal  vein ;  and  when  there  it  is 
ftUractcd  diOerenlly  by  different  organs,  b<ung  liable  to  retention  ia 
eutain  organfl  wbiah  are  less  alkaline  than  the  blood,  and  tberofore 
Iwable  u>  hold  it  in  solution. 

It  b  this  residue  of  uric  acid  plui  that  which  is  directly  intro- 
daond  preformed  in  food  which,  accordiuif  to  my  interpretation  of 
B]  results  by  the  UKbt  of  Sir  A.  Garrod's  bypolbosie,  furniabos  all 
tks  Drio  aoid  of  pathology.  If  the  whole  of  the  urate  formed  in 
tho  body  had  passed  down  the  luutur  as  soon  as  formed,  thero 
woald  bare  been  much  leiis  trouble,  and  to  bring  about  the 
OMplACtt  oxordtion  of  all  that  ia  formed,  as  woU  as  to  keep  dovru 
(In  qoaafeity  introdocod,  must  bo  tho  aim  of  a.il  treatment. 

ft  soems  extremely  probable  that  the  alkalinity  of  the  kidney 
ttraeters  determinefl  to  some  extent  how  mucli  of  the  ui-ato  formed 
■  it  shall  be  at  once  exorebed,  and  how  much  sHaII  be  temporarily 
b(t  bftok  with  a  chaooe  of  eventual  pmssoge  into  tbe  general 
cimilatifla. 

Possibly  tbe  pathological  urate  deposits  found  in  the  kidney 
ihw  death  are  mere  exaggeratioDs  of  the  normal  reteotion  which 
*OBStaatly  occurs  to  some  extent  during  life. 
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WhoQ  area  i«  bigb  and  especially  whea  it  is  a.bove  the  physio-l 
logical  ralatioQ  to  body  wci|ilit,  it  eeoins  probable  that  the  nUcalmily^ 
of  such  organs  as  the  liver,  tiplean,  and  Viditeyii  will  be  diiuiniahed 
just  as  the  acidity  of  the  uriav  is  increafled ;  no  tliat  wliuti  urea  ia  boo 
liif^h  wc  shall  get  increased  retention  of  orio  aeid  in  theee  organ*  h 
(nee  fig.  G5].  ^ 

To  render  my  meaning  clearer,  F  abalt  now  speak  of  definite 
quantities.      If    &  oian    forms,    as  my  results  render  it  probable 
that  he  does.  1  gr.  of  uno  acid  for  36  ktk.  of  uruu,  let  us  soppoee 
that   he  forms  in  twenty-four  hours  12  gre.  of  uric  acid  and  43Cla 
grs.  of  urea.  ^ 

Tbe  wbole  of  the  urea  and  10  grs.  of  uric  acid  are  excreted, 
giving  a  i-elation  in  the  urine  of  1  of  uric  acid  to  42  of  urea;  and 
2-0  grs.  of  uric  acid  are  held  back  in  the  kidney,  passing  gradually 
into  tbe  ^noml  circulation.  ^M 

Once  in  thn  general  circulation  the  urate  \»  rendered   iosotuble 
and  kept  biLck  in  certain  tiissucft  (aeoordiDf;  to  Sir  A.  Garrod,  tha^ 
Uver,  the  spleen,  tbe  joists  and  the  fibrous  tissues),  becanse 
their  relatively  dtmininhed  alkuliuity  and  congequent  deQoient  powc 
of  holding  urates  in  solution. 

Next  day  let  us  suppose  tltnl  again  i20  grs.  of  area  are  formed 
and  excreted,  but  this  time  uric  acid  is  iu  excess  of   ite    normals 
relation  to  uvea,  say  1  to  30,  i.e.,  H-Q  grs.  are  excreted,  ^ 

But  according  to  our  by[X)ihesis  only  12  grg.  were  formed,  and 
therefore  2'0  grs.    must    have   come  from    Nomcwhcre  else,  eveo^ 
fiupposing  that  all  thu  uric  acid  formed  in  the  kidney  on  Ibis  dayS 
passed  direct  down  the  ureter.     It  is  now,  of  course,  evident  tlml 
the  amount  of  uric  acid  held  back  and  retained  on  the  previoaa  day 
furuiabes  just  what  ie  required  for  tbe  excess  in  excretion  of  thJS 
day,  and  thus  tbe  exeivtion  of   uric    acid,  but  not  its  forniation^H 
flactaates  from  day  to  day.  V 

We  oan  now  explain  completely  why  the  excretion  of  uric 
Boid  is  large  during  the  "  alkaHne  tide"  of  the  momiug,  and  snull 
during  the  aoid  tide  of  the  night  hours,.  It  is  a  simple  question  of 
solubility  in  Ibe  blood  (see  remarks  on  fig.  3),  ^M 

Further,  by  giving  aikalicG  the  excretion  can  (a«  I  have  long" 
pouitud    out)'    he    at    any     time    increased,    or  by   giving   acids 
diminished. 

Bui  if  the  stores  in  the  liver,  epleen,  and  joints  have  been  awe 


the 

1 


■  Sm  Journal  oj  Phjftioiog}/,  vol.  viii.,  p.  916 ;  and  BrU.  il«d.  Jour., 
•ol.  xii.,  p.  IM, 
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out  b>'  tho  rap«Ated  exhibition  of  solvQDta,  bhen  there  is  no  drug 
which  will  eauae  a.  plus  excretion  of  urio  noid  till  tbeto  has  been 
aijHn  acme  i-BtmUioa  and  aucuuiulatioii  in  these  structures  («ce 
fi^.  7  and  S). 

These  facts  account  completely  for  all  the  conditions  in  which 
u  excess  of  nrio  acid  is  met  with  in  tho  body,  und  failuro  of 
excretion  will  soud  keep  ba«k  as  mnoh  as  ia  ever  found  in  the  liody 
before  or  after  de«ith. 

On  the  other  hand,  the  theories  of  excessive  formatioii  (i.e., 
lormatioa  of  uric  acid  in  excess  of  tho  normal  rolation  to  urea,  about 
1—35  or  1 — tO),  or  of  defieient  oxidation  nre  at  once  incompatible 
*iih  the  facts  I  have  brought  forward,  and  unnecessary  for  the 
explanauoa  of  the  phenomena  of  disease ;  and  us  we  shall  see 
lutber  on  the  whole  of  the  diseases  traated  of  in  this  book  may  he 
prarented  or  cured  without  the  least  rc-foi^^ncc  to  thotn,  and  wo 
ihoald  be  muoh  nearer  the  truth  if  we  attributed  tbuui  to  poisoning 
by  meat  and  tea.  which  can  be  bolli  deuiouMtraled  iiud  [irHvuntud, 
niher  bhan  to  the  ahoTe-meotiaued  theories,  which  are  wholly  devoid 
of  (ouodatioa  in  fact. 

Sir  A.  Garrod  has  also  pointed  out*  that  there  is  little  or  no  uric 
•cid  io  the  blood  in  acute  rheuiualisui,  and  be  proceeds  to  draw  the 
onolasion  that  this  disease  is  not  due  to  urio  acid.  I  hare  giveu 
^  <lMwher«*  Diy  reasons  for  thiukioj^  thai  thisconclu»ioa  may  require 
H  Muie  revision,  and  I  shall  have  something  tosay  about  it  further  on. 
^t  )bf  facta  are  iu  complete  accord  with  ihoiie  of  Sir  A.  Garrod ;  it  is 
V  Mtly  regarding  the  conclusion  to  be  drawn  from  them  that  I  venture 
to  differ  troiu  him. 

One  further  fact  about  uric  acid  is,  I  believe,  mentioned  in  all 
teU-books  ul  physiology,  viz.,  lhu.1  it  ih  found  uh  a  ptHctically  con- 
flanl  constituent  of  the  spleen  pulp  after  death. 

It  is  luterosting  to  note  that  (as  I  have  several  oases  to  show) 
nne  Mid  is  nearly  always  preseut  in  great  excess  iu  the  urine  in 
awe  of  enlarged  spleen,  as  iu  splenic  leucocythEemia,  and  it  has 
btea  shown  by  others  to  be  in  excess  in  the  blood  Iu  this  condition." 
In  several  coses  of  this  kind  I  examined  the  urine  tor  eight  or 
lUeoosGcutivu  days,  tbu  whole  cxcrotiun  being  saved  ;  and  in  these, 
mw  the  whole  period,  (he  average  relatioo  of  uno  aoid  to  urea  ia 


'RtyaoId'K  '•  Syiit«iu  ol  Mwliotao,"  Ut  edit.,  vol.  i.,  p.  WU. 
,   'MaL  Chtr.    Trotu.,  vol.  Ixxiii..    "Sfclioiii  oompued    with   Sslicvlste  ol 

' Sw  SalkovnU  und  L«obe,  DU  I.ihn  oom  Uam,  p.  SB. 
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tbe  urine  wao  1 — Id  or  1 — 14.  It  in  little  wonder  lh«n  that  under 
these  cwaditioDs  an  excesft  of  uric  acid  should  liava  heen  found  in 
Uio  blood,  tbe  esceee  in  the  urina  being,  aa  I  bftve  »(ud,  the  iDdex  of 
this. 

It  ma.y  be  remem hered  also  that  I  liavd  shown  that  there  is 
generally  lu)  excess  of  uric  acid  in  Iha  ariae  excreted  during  an 
epileptic  6t  (see  oaBua  in  chapter  Tii.)<  Bir  A.  Gaxrod  found 
excess  of  uric  acid  in  blood  drawn  during  lui  epileptic  fit,  and  has 
pointed  out  the  altarontion  between  gout  and  (-pilepey—a  (aet  wliich 
my  results  and  conduBions  completaly  explain.  And  if  tbe  hr&r,  fl 
spleen,  luid  joints  ure  less  iklkiUitie,  as  Sir  A.  Garrod  has  pouitcd 
out,  thau  otbur  tissues,  any  uric  iboid  outuiag  to  tbum  iu  the  blood 
stream  is  rendored,  as  Sir  A.  Garrod  put3  it,  "  less  soluble  uad 
more  easily  retained,"  and  wc  can  e,t  onoa  expbLiu  why  these  lieaaes 
are  frequently  found  after  d^ialh  Co  contain  ooDsiderable  qaaolitfes 
of  uric  acid.  fl 

Id  order  to  estimate  the  amount  of  uric  acid  in  the  blood  and  ™ 
tissues  I  first  of  all  made  a  water^oxtrnct  of  thorn  by  a  prooess 
described  by  Balkowski  mud  Luube,'  and  tbcn  having  evaporated  and 
cleared  my  eoiution,  I  applied  Hayotaft's  process  lo  it,  just  aa  Id  the 
case  of  urine  (see  chapter  xviii.,  aleo  my  remarks  aa  to  my 
results  with  this  process  on  p.  8). 

In  upbcimeUH  of  human  hlood  obtained  during  life,  I  found 
quautities  of  uric  ucid  raogiug  from  -03  per  cent,  in  a  case  of 
eerebral  bwmorrbage  to  -OUOG  percent,  in  a  cacc  of  oellulitie,  the 
blood  flowing  from  iiicieions  made  into  the  inflamed  tisaue.  In  the 
blood  of  a  fatal  bemoptyEis  in  a  ease  of  fibroid  phthisis,  the  patienffl 
beinj;  at  the  time  on  salicyhitc  of  soda,  I  found  -00(^  per  c«ni.  o^ 
uric  acid,  uud  having  plenty  of  blood  to  work  on  in  this  case,  I  was 
able  to  estimate  the  quantity  more  accurately  than  is  generally 
poaaiblo  with  Kmall  samples. 

With  regard  to  tbe  ver)-  small  quantity  of  urate  in  the  blood 
from  incisionH  in  uu  orui  tUTeuted  with  ubiluhtis,  Sir  A.  Garrod.  il 
may  be  reiueniWted,  has  pointed  out  ("  Gout  and  Kbeuuiatic  Gout,** 
pp.  1S7  and  274),  that  thore  is  no  urate  in  the  Ouid  of  a  blister  or  in 
blood  drawn  directly  over  tbe  inflamed  joint  iu  ^uut,  and  suggests 
as  an  explanation  tliat  inBamuiabioa  destroys  uric  acid. 

My  (acts  ate  in  compIoLo  accord  with  bis ;  but  I  think  the 
cxplaaatiou  is  that  local  iutiammatiou  means  local  reduction  of 
alkalinity,  so  that  all    urtite  coming  to  that  part  is  rendered  in 
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salable  and  retained,  and  the  blood  or  serum  wliicli  hare  passed 
Uiroui^b  tbo  inBamed  part  oro  practically  cleiu'cd  of  uric  ncid.  So 
in  acabe  rheumaliBm  tbe  urate  is  in  the  joints  and  the  blood  i» 
olaared  of  it;  but  in  gout  (a  more  local  disease)  only  thai  part  of 
Ibe  blood  which  has  parsed  through  ttie  inflamed  area  is  cleared  of 
■rate. 

Here  also  wo  have  a  ooinptutu  uxplauatiou  of  the  wolt-aUest«d 
JUIa  aa  to  the  alteraatiuu  of  gout  with  hendachu,  t>ptlepsy  and 
BWDlal  depreaaion,  for  uric  acid,  att  wu  know,  uliruclti  uric  acitl,  and 
irbere  acoamulations  are  going  on  in  certain  joints  or  fibrous  tissues 
ibeto  tend  (o  take  up  all  tim  urate  that  oometi  pail  tbcm  in  thii 
blood,  and  hence  perhaps  for  weeks,  months,  or  even  yearn,  the 
Uood  is  kepi  mtalivoly  clear  of  urii  acid,  and  beudauhc,  epilepsy, 
i&d  depreswon  are  remarkable  by  their  absenoe. 

Id  Hpcoiiucns  of  human  bloud  uhtainod  after  death  from  the 
heart  oavities,  it  soemed  to  me  that  when  the  joints  contained 
orates  there  was  uiom  in  the  blood  than  whBu  thciy  coutalnsd  none — 
thus  deren  oases  with  urate  deposits  gave  *U3lH4  per  cent,  of  uric 
icid  in  the  blood,  and  eleven  coaoH  in  which  there  wors  no  urates 

»gKre  ao  avoroge  of  '0iiil6&  per  cent. 
Then  I  noticed  that  in  the  blood  of  oases  dying  of  pneuojonla 
Ifave  was  generally  a  great  excess  of  uric  auid,  and  five  oaaes  of  this 
Und  gaTO  an  average  of  -03742  per  cent. ;  but  i  u  a  case  of  pneumonia 
ud  deliriani  trumons  tUu  blood  obtained  by  voncaoctiou,  while  the 
lemporatare  was  lOiJ",  only  contained  -0006  per  cent.,  and  this  fact 
•sables  us  ai  once  to  oxplain  the  great  uxcetis  uiul  with  in  tlie  blood 
oltbese  cases  after  death, 

During  the  acute  onset  and  high  fever  o(  the  first  two  or  three 
I  bjs  o(  a  pueumouia,  there  is  a  great  rise  of  acidity,  or  what 
lainnits  to  the  same  thing,  a  fall  iu  the  alkahuity  of  the  blood  and 
L  llMDe  flaida,  and  this  drives  all  the  uric  acid  out  of  the  blood,  and 
H  nttins  it  m  considerable  quantity,  lor  the  reasons  previously  given, 
H  iftHHludnoy.  Uvoi.aploeu,  and  poiisibly  the  joints  aod  oth>er tissues. 
W  %att  iB  goes,  aod  there  it  remains  so  long  as  the  fever  1b  able  to 
hnp  dowD  ths  alkalinity  of  the  blood  and  tissue  fluids  ;  but  when 
Uuiemperature  falls,  the  alkalinity  of  these  fluids  quickly  rises,  and 
ttM  ntained  unc  acid  is  sooq  got  again  into  sululiou,  ihuu  coming  to 
kin  excess  in  Che  blood,  and  passing  from  it  in  excess  in  the  urine; 
Uie  neaaa  of  urie  actd  iu  the  blood  ueuounling  for  the  liuadache  and 
ouoUl  depression  and  suicide,  with  slow  liigh  tension  pulse  and 
nbeomial  temperature,  which  arc  so  comraoa  in  ooovalo»uenou  from 
>*««  lebrilo  diseases. 
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If,  however,  the  patient  Aias,  precisely  the  eome  thing  occuni. 
For  some  hours  before  death  there  is  gre*t  failure  of  natrttiTe 
processes ;  and  even  if  the  temperature  keeps  up,  the  alkaiinity  of 
bbv  bloucl  uijd  flujdit  may  rise,  owing  to  the  failure  of  uutritioit  and  of 
reBpirattoa.  Hence  uric  acid  is  dissolved  oul  from  its  pla.ce«  of 
deposit.  And  is  in  exoestt  in  the  blood  nt  the  time  of  deitth,  thi& 
excesa  being,  an  will  now  be  understood,  the  direct  result  of  its 
cxpuUiou  from  the  blood  aod  rotonttoa  in  c«rtcuu  organs  during  the  ^ 
diminisbed  alkalinity  of  the  early  stages  of  the  acute  fever.  H 

Then  again,  ca»es  in  whiub  at  the  tiiiiLi  of  death  the  tempers^ 
ture  was  high  and  rising,  as  in  meningitis,  yield  generally  only  a 
small  amount  of  uric  acid  in  the  blood  ;  but  tboro  are  ticvor*!  exoep< 
tion9  to  this  rule,  du«  probably  to  thn  fact  above  mentioned,  that  id 
spite  of  hifjh  temp(>nituL-(i  the  H.llcalinity  of  itie  blood  and  fluids  may 
be  rising,  ovfing  to  general  failure  of  nutrition  ;  and  in  one  cAse  of 
pyiemia  with  embolic  hemiplegia  I  got  quitu  a  largo  amount  (-0542^ 
per  oout.)  iu  ihii  blood,  iu  spite  of  a  temperature  rising  to  104"  at 
the  time  of  death  ;  and  in  another  case  of  cerebral  lesiou  about  thi 
same  amount.  With  reference  to  cases  of  tbia  kind,  I  would  sug-l 
ge^t  tbiit  the  cerebral  changes  (softeuing)  in  connection  with  tha' 
bouiiplc^iii  would  causa  the  pagau^c  through  the  blood  of  a  large 
amount  of  phonphatfts ;'  and  that,  as  I  have  pointed  out,*  oertAin 
pboepbates  of  soda,  potufib,  and  ammonia  are  powerful  ftolvenls  at 
uric  acid,  and  greatly  increase  its  excretion,  and  no  doubt 
quantity  in  the  blood  for  the  time  being. 

Tn'o  cases,  ia  which  the  blood  oontaiocd  -01213  and  *05880 
cent.,  had  -06)384  and  -OSeCH  per  cent.  -  45  to  6-1  grs.  par  lb.  in 
the  spleen  respectively,  the  relative  excess  in  the  spleen  being  in 
accord,  as  previously  mentioned,  with  all  that  is  already  known  on 
the  tiubjuct. 

Nine  cases  of  morhua  oordis  gave  an  average  of  -0S360  per  oeot 
in  the  blood  after  death. 

For  the  rest  my  res^ultashow  that  the  blood  after  death  generally 
oontains  eomo  Uttlo  unc  acid,  though  the  amount  Is  subject  to  con- 
siderable variation,  the  largest  quantity  mei  with  being  -07-14 
cent,  in  a  case  of  pneumonia,  and  the  smalletit  -01008  per  cent,  in 
case  of  meningitis. 

Bight  specimens  of  liver  yielded  an  average  of  *05!>'2S  per  centJ 


■  Zv*Utr.  Stmioio^  dtt  Manis.  p.  B9:  and  Braim,  toJ.  it.,  p.  3Gi. 
'  iltd,  Ci»,r.  Traiu.,  toI.  Ixxii. 
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=  4*a  gw.  per  ib,,  und  tho  livor  of  r  »ix  months'  (cetus  that  did  not 
Slirn'?e  its  birth  yielded  'O03  per  cent.,  —  *2  grs.  per  II). 

Five  specimens  of  spliMsii  yiuldud  un  arcroigu  of  -OI>tl2  p«r  cent., 

i'5  grs.  per  lb.,  or  slightly  mora  ihiui  Uie  liver. 

Nino  specimenit  of  kidnoy  yielded  fin  avcrngo  of  '0518  per  cont., 

3-6  (jrs.  pur  pound,  ihul  in,  less  tha.n  either  Ib^  liver  or  sploeo. 

Iddooy  (noi  iDoluded  in  the  abova),  from  a  child  of  bhirt««D 

ys  old,  which  contained  well-murked  uric  acid  iafarcca,  yielded 

the  rery  largo  quantity  of  -23  per  c«ot.,       16-4  gw.  por  pound,  oc 

man  tbaa  four  timesi  as  much  as  the  itbove  Hp^tcimens.     My  bosC 

thinks  are  due  to  my  colleugue.  Dr.  8.  W.  Whuatou,  who  kindly 

phced  this  most  iDteresling  speoimec  at  my  disposal.     He  informs 

lUtliAt  the  uric  acid  of  these  iufarcte,  which  were  plainly  visible  ia 

the  Dwdalla  of  the  kidnoy,  wm.  soeii  tmdor  the  microscopo  Co  be  both 

ia  the  tubules  and  In  the  connective  tissue  round  them,  which, 

wmrJing  to  authorities  on  thu  suhjcct,  la  goiiurally  the  ease  (see 

Zei|;ler.  PuthoiogUche  Atiaioviie,  vol.  ii.,  p.  33^).     Thu  kidney  of  the 

tbovo-meatiooed  six  tuonthe'  fcetus  conlainGd  -002  ptu-  cvat.,  =  -14 

pt-to  the  iKPUnd. 

A  piece  of  human  psoas  muscle  ooutained  apparently  '028  per 
ceaL,  --^  2  grs,  to  the  pound.  It  may  alao  be  intereetiiig  to  menUoa 
faen  that  half-a-pound  of  beef-steak  yielded  -Olt)  per  cent.,  =  1-3 
^  1^.  to  th«  pound,  and  that  1  found  tho  cquivdlcnt  of  *697  per  cont. 
K  ^9  grs.  10  the  pound,  in  some  meiit  juice,  and  of  883  per  c^nt.  = 
B63gt8.  bo  ibc  pound  in  somu  meat  extract  (seu  alao  chtiptbr  svii. 
Hui  remarks  on  these  quautitiea  there). 

~  In  a  case  in  which  the  blood  from  tho  heart  had  06004  per  cent, 
(i  rery  liirge  quantity),  the  urine  di-awn  from  the  bladder  gave  a 
nlatioD  of  uric  acid  to  urea  of  1  to  9*4,  a  very  great  excess  also.  Id 
staae  with  -023tj4  per  cent,  in  blood,  tho  relation  iu  the  uriuuwaa  1 
l»'27,  i.e.,  much  leas  io  both.  In  another  case  there  wasi  -0JU2j  per 
onu  III  hlood,  and  relation  in  urine  1  to  29.  A.nd  in  another, 
"^14  per  cent,  in  blood,  and  urine  relation  1  to  10,  i.e.,  a  OOQ- 
liderably  greater  excess  lu  the  uriuu  than  iu  the  blood. 

And  ia  another  case  -06888  per  ceat.  in  the  blood,  and  a  relation 
ctorio  acid  lo  uro*  in  tho  iirino  found  ia  the  bladder  of  1  to  iH,  am) 
kbc  percentage  of  urie  acid  in  the  urine  was  ■03696.  The  liver  in 
^  cose  contained  '088  per  cent.,  =  6'd  grs.  per  pound.  The 
taaml  in  the  spleoo  was  not  estimated,  but  no  doubt,  as  in  other 
(•M,  It  couCained  nearly  as  large  an  amount  im  the  liver.  1  would 
tansrk,  tu  passing,  that  thosu  facts  seeiu  to  rue  to  be  strongly  in 
brmu  of  my  argument  tliat  the  exaass  in   the  uriuu  is  au  overtlow 
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from  the  cxeoss  in  the  blood,  and  that  the  exeew  in  the  blood  a^a 
U  doe  to  its  diBHolring  out  and  taking  up  some  of  the  stores  Id  th*' 
liver  and  spleen. 

A  similar  explanation  can  be  given  of  ibe  greater  quantity  of 
urie  acid  in  the  blood  of  eases  which  hiiTo  urates  in  their  joint*; 
here  the  blood  has  obviously  an  additional  Ktorehouse  from  which 
supplies  of  uric  acid  can  be  drawn.  And  in  oases  of  chronic  wasting 
diseaae,  it  is  easy  to  dernonstrate  that  it  does  draw  on  it ;  that  for 
weeks  together  there  is,  as  I  have  obser\'ed,  an  excessive  excretioo 
of  uric  ftcid  in  tho  urine,  and  nftor  denth  erosion  of  joints  is  found, 
but  all  or  nearly  all  the  urate  has  been  dissolved  out  of  thecn. 

These  results  show  that  when  there  is  excess  in  the  blood  tbero 
is  also  excess  in  the  arino,  but  we  mast  not,  I  think,  prose  the 
mftltor  more  eloself  tban  this,  or  we  fthall  gel  into  diftieuUy 
error. 

We  must  remember  that  the  urii^e  foued  in  the  bladder  afte 
deatil  is  the  excreticm  poMtibly  of  several  honrs  during  vrliicb 
omouDt  of  aric  aoid  in  the  blood  fluctuated  considerably,  so  bhot 
nothing  more  tbun  a  general  rough  relation  between  the  two  ean  be 
expected.  It  is  not  a  liule  remarkable  lliat  in  upwards  of  sixty 
Bpeoimens  of  pcst-morUm,  blood  examined  by  me  it  should  have  been 
possible  fo  throw  into  (groups  tbc  diseases  which  caused  death, 
in  accordance  with  the  amount  of  uric  acid  or  xanthin  found.  Thus 
s  specimen  contutDing  a.  very  largt^  quantity  might  come  from  a  ease 
of  pneumonia  or  cerebral  hseuioiThage,  one  with  moderate  quantity 
Erom  a  case  of  any  wasting  disoaso,  espeoially  if  there  are  urates  in 
tho  jointfl,  while  one  with  a  very  small  qnuitity  would  probably 
eome  from  a  case  of  nn-uingitis  or  uthor  disease  accompanied  by 
acute  fever  right  up  to  the  time  of  death.  I  would  also  point  out 
ihat  in  thus  llucluattng  with  tho  prcecnco  or  absence  of  fever  in  the 
hours  preceding  dtatb  this  substance  in  the  blood  follows  exactly 
the  laws  that  govern  the  excretion  of  uric  aoid  in  the  urine  during  life. 
Il  also  corresponds  quite  definitely  with  the  excretion  of  uric  acid 
ID  the  urine  just  before  death,  and  this  may  be  linked  with  what  I 
shall  have  to  point  out  further  on,  that  the  swallowing  of  any 
xanthin  oompoimd  increases  the  excretion  of  uric  acid  in  the  urine. 

I  have  also  mode  a  few  examinations  of  the  blood  and  organs  of 
animals. 

Dog  killed  after  operation  under  chloroform :  blood  conl 
■00168  per  oent.    That  of  anuLber  dog  -00386  per  cent.,  and 
oiiDe  of  this  dog  obtained  at  the  time  of  death  gave  a  relation  of 
orio  aoid  to  urea  1  bo  85.  which  is  a  large  amount  of  uric  aoid  fox , 
a  dog. 


rOIIUATIOH    AND   BXOBKTIOH   OP   UBIC    ACID. 


75 


The  uriTM)  of  a  out  gave  a  uric  acid  tiroa  rolation  ol  1  to  110. 
Tbc  blood  of  several  other  dogti   contained  very  siuall  traoos, 
aboat>  *00120  pur  cuQt. ;  their  lircrx  from  '04  lo  -02  per  cant.,  and 
Uiair  arioe  &t  the  time  of  death  gava  oi'io  acid  urea  relations  of  L  to 
136  lo  1  to  144. 

It  may  be  diflicah  or  impoBitible  to  say  in  a  given  case  that  tba 
wbetance  thus  found  in  the  blood  in  uric  acid,  as  tbo  quantities 
milabk  may  be  too  !jmall  to  give  a  satisfactory  inurexide  reaction ; 
latwo  tnuut  not  lose  sight  of  tho  fiLci  that  urie  acid  liae  over  aud 
orar  a^in  beon  found  id  the  blood,  and  ttiat  it  has  been  so  found 
flit  in  the  very  conditiona  with  which  we  were  dealing  aod  uudur 
wiucb  it  ia  always  to  bu  oiul  with  in  uxuo»i«  in  Ihu  urinu. 

I  (ben  tried  to  work  on  the  urine  of  a  aingle  animal  (dog)  to 
nOaet  il  day  after  day,  and  to  try  and  alter  ttm  urio  acid  urea 
raktioDfl  by  diet  and  drugs. 

A  Ulob.  weighing  lllbs.,  was  kept  in  the  ordinary  form  of  cage 
fuooUecting  the  urioo,  attd  was  fed  on  66  02.  boilud  borac.  5  oz. 
nilk,  and  5  oz.  of  water. 

The  urine  w&e  passed  at  vary  itregular  iutervaU,  but  tb«  uric 
idd  DToa  relatioQ  was  1  to  87  on  the  first  day,  and  1  to  16.^  on  the 
[     fiAb  and  la»t  day  of  the  above  meat  di«t ;  urea  hoing  2!J  gra.  per  lb. 
So  that  it  rather  appeared  that  tbo  uicat  diet  in  the  dog,  as  in  man, 
dtminichcs  the  excretion  of  uric  acid  at  lirst. 
'  Hw  animal  was  then  put  on  a  diet  of  porridgu  0.  i.,  and  milk 

O.  iM.,  wbiuh.  however,  il  took  very  badly;  on  ibis  urea  fell  very 
greatly  down  to  13,  and  eventually  even  to  S  and  6  grs.  to  tbc  lb., 
wd  nric  acid  inereased  relatively,  being  1  to  146,  1  to  110,  and  1 
to  96. 

On  the  last  day  of  this  experimenl  I  gave  hyposulphite  of  soda 
in  ibs  milk  with  the  object  of  diminishing  the  uric  acid,  and  appox- 
eolly  with  some  success,  as  the  rolatioa  altered  to  1  to  L43. 

The  animal,  which  now  weighed  13  lii^,  (an  increase  o(  2  lbs.) 
was  killed,  and  the  blood,  liver  and  kidney*  examined. 

^L  The  blood  containtKl  -0003  per  ceut. 

^^.  „  liver  -0287 

^^^P  „  kidneys  „  -04C0 

^a  TIio  very  small  quantity  in  the  blood  was  in  accordauoe  with 
^hbd  duQiDUtioD  In  the  urine,  which  again  was  probably  due  to 
VtoiB  dni);  given,  and  this  further  corroboriLtes  whnt  1  havcsaul  above 

H  to  ihe  general  correepondence  between  iho  ([uan  titles  in  the  blood 

■od  urine. 
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I  would  point  out  also  in  reference  to  ilia  guestion  of  formation 
V.  iDtroductioii,  that  tliia  bitc}i  probabl}'  formed  absolutely  uo  oric 
acid,  lor  as  she  esorebed  2<)  gra.  of  urea  per  pound,  or  375  gn,  » 
day.  atid  uric  ucid  in  about  thv  avoragu  rolaliou  to  it  oC  1  to  120  or 
2*3  grs.,  the  vvbole  of  this  uric  acid  might  have  come  direct  from 
tb«  iiiL-Bi  eaten,  for  if  thero  io  as  much  uric  acid  in  borse  as  in  beet 
(see  chapter  xvii.),  66  ox.  of  horaolle«)i  would  supply  2-4  grs.  of 
uric  acid,  and  it  thus  sesinci  to  nie  that  the  whole  of  the  urio  aoid 
in  the  urine  of  these  caniivorfc  may  bo  duo  to  introduction,  whil« 
ihair  formation  is  nil. 

In  other  dogs  I  attempted  to  increase  the  uric  acid  in  the  blood 
and  urine  by  giving  salicylatic  of  soda,  but  tins  failed  completely. 
Tboro  wa*  practicftlly  no  uric  acid  in  the  blood  of  either  of  the  two 
animalK  thus  treated,  nor  was  there  any  increase  of  uric  acid  in  th« 
urine,  the  relation  being  in  this  Intter  fluid  1  to  140  to  1  to  150.i 
Both  urines  gave  a  strong  salioio  reaction  with  perchlorido  of  troQ, 
80  that  tlie  drug  was  plentifully  absorbed  and  excretod. 

Now,  I  tliiDic  that  this  is  a  rery  interesting  (act,  that  sali- 
oylftte  of  soda,  whioh  has  nuoh  a  grnat  power  ovorthe  excretion  of 
uric  acid  in  man,  should  pruduL-e  absolutely  na  effect  on  tt  in  dogs. 

I  think,  however,  that  I  cati  see  niy  way  to  some  expl&uattoa  o( 
th4  fact,  as  in  all  that  1  have  written  about  the  action  of  sali- 
cylate of  soda  in  nmn,  I  havo  always  btien  careful  to  point  out  that 
aoidK  aid,  and  alkalies  bind«r,  its  solvent  action  on  urates  (see  p. 
87,  and  fig.  (>2).  Now,  atrange  as  it  may  seem,  tliv  acidity  of 
dogs  is  %'ery  low  indeed ;  and  the  bitch  that  I  fed  on  hoi-sa-dosh, 
though  fucreting  So  grs.  of  urea  per  lb.,  only  exeratod  acid  to  th« 
equivalent  of  1  grain  of  oxalic  acid  for  Iti  to  17,  or  even  18  grs.  ot  ^ 
urea,  the  acidity  urea  relation  being  1'  to  16  ;  but  in  man,  as  I  havafl 
shown  in  my  own  cast-,  it  is  1  to  GS  ;  bo  that  this  dog  (a  carnivore) 
excreted  only  oue-tbird  of  the  acid  per  grain  o(  urea  that  we  do; 
probably,  iliereforo,  ita  blood  was  far  more  alkaline  than  thaL  of  a 
man  on  the  same  diet,  and  hence  the  salicylate  failed  to  affect  the 
uric  acid  as  it  does  in  man  (sou  also  cases  in  chapter  xvi), 

'With  regard  to  the  above  relation  of  acidity  to  urea,  Dr.  A.H 
Anerbach  has  pointed  out  (Virchow's  Arehiv,  98-8,  p.  51fl)  that  no^ 
amonnt  of  acid  that  can  bo  given  will  render  the  blood  of  canjivora 
acid,  as   they  form   ammonia  to  neutrali»e  the  acid,  and  no  doubt 
something  of  thu  sort  accounts  for  tho  very  low  acidity  io  the  dog 
above  mentioned. 

I  think,  ako,  that  the  fact  that  man  hag  not  this  power  of 
forming  ammonia  to  neutralise  acids,  or  has  it  only  to  a  very  &ligl 
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U  as  compared  with  ibo  caruivora,  is  a  further  proof  that  be  is 
"^ysiotogieally  a  (rugivore  and  not  a  caruirore. 

In  two  moakeya,  the  orgaun  of  which  were  very  kindly  placed 
«i  my  dispoeal  by  my  colleague.  Dr.  H.  H.  Tooth,  I  found  in  the 
falood  about  -OMil  per  cent.,  =  -3  grs.  per  lb.,  in  the  liver  -060  per 
teat,,  =^  4-2  srs.  per  lb.,  in  the  kidneys  050  per  cent.,  =  3'5  gr*. 
per  lb.,  and  in  the  musclee  o{  tbe  back  -017  per  cent.,  -=  1-2  gra. 
per  lb.  of  uric  acid  or  xanthine.  (Here,  just  ast  in  man,  tbe  kidneys 
(ODtain  lew  than  the  liver.) 

Alotigdido  of  my  results  it  may  he  interesting  lo  mention  thoso  of 
I  well-kuOwn  author.  l*Kif6S8or  K.  v.  Taksch,  of  PraRne,  who  in  a 
paper  "  Ueber  uricacidcmie  "  (Dentscfi.  Med.  Woelienschri/i,  Aug., 
UOO,  p.  741),  gives  tbe  results  of  his  inventigations  into  ihu  uric 
uid  io  the  blood,  together  with  an  ospUnatiou  of  the  i^anses  that 
tood  to  inoreuBC  its  quantity. 

His  facts  in  the  main  are  in  accord  with  my  own;  but  hi>)  oon- 
clBStODS  from  theiti  are  hasod  on  what  I  believe  to  be  a  completely 
enDoeotia  theon',  ibni  all  increase  of  uric  acid  in  the  blood  is  due  to 
daficieat  oxidation,  and  not.  as  I  have  (or  some  yean*  been  endeavour- 
Di  lo  show,  to  a  retention  of  it  in  the  body,  together  with  daily 
tatrodoetion,  leading  to  subsequent  increased  excretion,  the  inoreaae 
(Miuig  through  the  blood  on  its  way  to  the  kidneys. 

Now.  Pro(«s»or  t.  Jakscli  relates  that  be  found  no  demonstrable 
Stic  acid  in  Iho  blood  of  nine  healthy  individuals,  and  the  same  in 
Euas  of  tabes,  multiple  sclerosis,  polyneuritis,  and  CBrobral  tumour. 
X  should  have  expected  thai  if  thi>re  was  any  wasting;  in  the 
JiieasM  mentioned  there  would  have  been  some  uric  acid  in  the 
Viood,  but  a»  all  tbe  facts  aro  not  givon,  it  is  impoutsiblc  to  draw  any 
definite  oonolusioD. 

To  reason  from  the  results  in  healthy  auLjeets,  it  wouhl  bo 
aecflsaary  to  state  the  tima  of  day  at  which  the  blood  was  drawn  ; 
lor  my  rotiearches  make  it  extremely  probable  that  there  is  some 
tppmciablti  amount  of  uric  acid  in  tbo  bloud  of  every  one  for  an 
hour  or  two  during  tbe  "alkaline  tide"  of  the  moniing  {d^.  S,  also 
a,  latd  remarks  on  it),  and  that  the  excess  in  the  urine  commonly 
tut  with  at  this  time  is  an  overtlow  from  some  excetin  in  the  blood  ; 
■Dd,  at)  1  have  elsewhere  pointed  out,  the  mental  condition  und  tbfi 
Ale  and  tension  of  the  pnleo,  the  temporature  and  other  thiage, 
cfun  point  to  excess  of  uric  aeid  in  the  blood  in  tbo  "  alkaline 
lule." 

Attain,  in  nine  casea  of  typhus.  Professor  v.  Jakach  found  no 
Bhe  Mid  in  tho  blood ;  but  it  was  present  in  one  case  after  tbe 
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lever  bad  gone.  Similarly  in  iQtennlt.t«nt  fever  there  was  oo  nrio 
acid  during  the  fever,  but  wliQii  the  biMnperaWre  fell  urioooidnmin 
supervened. 

Tbis,  it  will  bo  notieod.  Is  in  complete  accord  "nitb  my  rosulte 
and  reaxoning.  When  lher«  was  fever  the  alkalinity  of  the  bloo3 
was  diiiiiDisbod.  Ibc  uric  acid  became  Iohh  soluble  in  it,  and  was 
reUkined  iu  bbe  lii'or,  upleen,  joinLs,  &c.  (sec  provions  remaris 
About  fig.  5.)  The  enlargement  of  the  spUoa  iu  maliutal  [er«r«  bas 
an  intorcstin^  rclaliori,  as  I  shall  have  ta  point  out  at  some  future 
time,  trO  the  nmount  of  uric  acid  that  can  be  retained  in  tho  body  in 
this  discasi:,  and  in  otber  disoasaa  in  whiuh  this  organ  i%  enlarged. 
I  havu  found  thu  sploan,  as  abort:  shown,  to  contain  about  4'5  gn. 
per  pound ;  so  that  obviously  a  epleen  weighing  6  to  S  lb<i.  would 
oontain  27 — 36  ^n.,  aad  if  thin  ovgan  is  alternately  tilled  up  and 
emptied  in  the  alternations  of  fever  and  remiasioQfl,  we  sfaatl  bu  able 
to  account  for  all  th<t  uric  acid  which  is  so  often  found  in  excess  in 
some  part  of  the  body  iu  these  eascii.  Again,  if  wc  roQcct  that  tbe 
holding  back  or  retention  of  little  more  than  1  gr.  a  day,  that  is  to 
say,  if  tbe  forniatlon  plus  t\w  Introduction  of  the  24  hours  exeeed 
Uie  excretion  of  the  same  period  by  one  griun  (and  It  is  easy  on  any 
given  day  to  produoc  a  rutentiou  to  tbis  ustont  with  drugs)  will 
furnish  1  oz.  of  uric  acid  in  a  year,  we  shall  ha  at  re  loss  to  aoeoant 
for  all  that  ia  ever  met  with  in  the  body  after  death,  whether  in  the 
joints,  riscera.  and  tissues,  or  in  the  urinary  passages  in  the  form  d 
calculi. 

Oo  the  fall  of  tsmporaturc  the  olkalimty  of  the  blood  was  tc 
creased,  and  it  diititnlvnd  out  and  removed  tbe  uric  acid  from  its 
places  of  deposit ;  if  the  urine  had  bwn  examined  at  the  same  time, 
correitpondiug  changes  in  tbe  quantity  of  uric  B<^d  excreted  would 
have  b(»)ii  observed,  and  as  I  have  already  pointed  out,  the  amount 
of  urinary  water  and  the  rate  and  tension  of  the  pul&c  would  show 
concomitant  alterotiouH  uorre»pouding  to  the  effects  of  the  urio  aoi4fl 
on  the  capUlariex  (sec-  fig.  5fi). 

In  diseases  of  the  liver,  intestines  and  ntomaoh,  there  was  only 
nrioacidsmia  when  they  went  along  with  antetnia.  I  should  be 
iDclioed  to  read  for  ansmia  wasting  and  debility,  with  their  result  a 
(all  in  tbe  excretion  of  urea  and  acid,  and  a  consequent  fall  in  the 
BClidity  of  the  urine  and  increase  in  the  alkalinity  of  tbe  blood. 
Among  heart  diseases  he  observes  that  those  had  most  uric  acid  ia^ 
%.\m  blood  in  which  the  dinea.'tc  caused  most  cyanosis.  H 

Again ,  ho  often  found  uric  acid  in  the  blood  in  diasoses  of  the 
longs  and  plaurs.  emphysema  and  exudations. 
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He  found  il  coQaUably  pre&dDt  atid  in  conaidomblo  quanlity  in 
fin  CAMS  of  poeamoQia  eren  duriog  the  febrtla  stage. 

Th«  explaofttion  of  theeo  resulu  in  puouinotiiu  wliiuli  appear  to 
W  in  o[^osition  to  my  result  will  be  gone  into  presontly.  The 
bkxx).  iu  bho  ttiu^Io  cuko  of  thi»  disc-uHo  I  was  ablu  to  csatmnc.  was 
InwD  early  iu  the  acute  »tage  of  liie  disease,  and  il  muul  bu  ru* 
mmbored  chab  in  my  t«ealts  with  post-mortem  blood  I  found  an 
eniemely  larj^e  amount  of  uric  acid  in  the  blood  of  pn«uiiioDia  oaaes. 
Kooe  in  nix  casas  of  rheumatic  fever. 

&  Tcry  oonsktoiablo  quantity  in  kliluey  (lisDAscn  of  diCFcrent 
tmat,  ten  caees. 

From  thoao  resaltfi  be  docliices  cha  gdnoral  statement  tbat  the 
blood  contains  much  uric  acid  in  all  cases  of  primaxy  and  seooadary 
mmatiik: 

Tbol  uric  acid  ia  pi-osoat  in  the  blood  iu  coaaiderable  quantities 
In  other  diae&ses  besides  gout : 

That  nrio  acid  does  not  take  pirt  in  tho  aaid  iatoxieation  of 
favor,  since  ferer  is  unfavourable  to  the  presence  of  uric  acid  in  the 
blood: 

Thai  in  dyspnoea  and  cyanosis  the  more  the  blood  is  overloaded 
with  carbonic  acid,  the  more  uric  acid  it  contains.  Houce  in  pneu- 
nonia  yon  may  gee  itricacidieniia  in  spite  of  the  fever. 

And  lasity,  huooncludus  th&b  it  ib  plus  iu  nephritis  and  ancemia. 
UoMiM  the  rod  cells  are  unable  to  farther  oxidise  the  uric  acid,  and 
bfoee  everything  that  interferes  with  tho  oxy^un-carrying  power  of 
the  r«d  cells  cansM  excess  of  uric  acid  in  the  blood. 

This  Bounds  on  the  face  of  it  a  very  plautiibia  conclusion,  but  my 
nsasroheson  tho  excretion  of  urio  e.uid  throw,  I  think,  considcrablo 
dovbt  on  its  validity,  and  we  shall,  I  think,  see  eventually  that  all 
auMGSof  uric  acid  in  the  blooil  is  Ow-  cmise  of  defective  int«rchangv 
between  the  blood  and  the  tissues,  and  so  of  dufcctivu  nutrition  and 
aombnstion  in  general :  and  that  tho  cause  being  rtiuioved  the  ufTcuts 
nmuD  abseot. 

It  haa  long  been  known  that  the  excretion  of  urio  acid  Js  large 
the  morning  when  the  acidity  of  the  urine  is  low,  in  what  Sir 
Roberts  has  named  bbe  "  alkaline  tide." 
Tbia  baa,  I  think,  been  generally'  regarded  as  due  to  a  plus 
(oranatioa  of  uric  acid  during  those  hours;  but  I  hava  shown  (hat 
llie  exorelioa  of  urio  acid,  both  in  the^e  lioara  and  at  other  timos  uf 
tba  day.  can  be  altered  in  either  direction.  Tliu  natural  pfus  ex- 
cretion of  the  "alkaline  tide"  can  either  bo  increased  very  con- 
siderably, or  diminished  to  a  corresponding  extent,    ff  it  ia  required 


80 


VniO  ACID.- 


lil AFTER   in. 


to  inorenae  it,  thia  ca,n  be  done  by  first  rctainitif;  a  liltle  avie  aeid  tn 
llie  Ijody  by  ac'idtt  j^lvan  on  the  previous  day,  and  then  increasing  the 
&lka>linity  next  iiioruiiig  witli  &  dose  of  alkali.  If  it  is  r(^iiire<l  to 
diminiah  it,  tliia  ca.n  bo  done  directly  by  giving  an  acid  to  counteract 
tho  filkali  of  tho  '*  alfculino  tide  " ;  or  moro  poworfiiHy  still,  by  J 
remoTiog  all  the  moat  easily  available  uric  aeid  stores  on  thtfV 
previoua  day  by  giving  a  powerful  sulvent,  as  ealicylat«  of  soda, 
when  tbe  "  alkaline  tide  "  next  lUorniDg  will  have  nothing  to  act 
upon,  and  th«r«  will  \>&  uoplus  excretion  of  uric  acid,  I  have  ^taq 
iiiBtanceB  of  ai!  these  results  before,  nnd  any  one  who  will  take  the 
trouble  to  give  a  few  drugs  and  watch  the  results,  may  easily  con- 
vince himself  that  the  exorotiou  of  uric  acid  oon  be  wved  al 
pleasure  in  either  direction. 

It  may  be  d  interest  if,  in  iUastration  of  what  I  have  boon 
saying,  I  refer  a^in  to  Aff.  8.  From  this  it  may  be  seen  that  a  dose 
of  15  grs.  of  the  salicylate,  taken  three  times  a  day  for  Bto  days, 
prodnced  on  the  first  day  it  was  taken  a,  very  large  excretion  of  orio 
ooid.  Next  day,  tha  drug  b&ing  continued  as  before,  it  fell  down 
close  to  the  urea  again  ;  then  on  the  two  following  days  (4  and  5  id 
the  figure)  it  rose  a  Uttle.  but  to  nothing  approaching  the  height  of 
its  rise  on  the  first  day  (day  2  of  figure).  Ou  day  6,  the  last  day  of 
salicylate,  it  came  stiU  nearer  the  urea:  andou  day  T,  when  ftalicy- 
late  was  left  off,  it  foil  vory  far  below  the  uroa.  and  romainod  there, 
as  my  curves  (not  given  in  the  figure)  ehow,  for  the  three  following 
days. 

All  curves  of  uric  acid  excretion  under  salicylate  show  practically 
the  same  thing,  and  the  same  is  seen  in  the  excretion  curve  of  acute 
rheumatism  treated  by  this  drug  («ee  fig.  59],  only  that  the  quantities 
are  greater.  In  all,  the  exoretion  reacheti  its  highest  point  on  the 
first  or  second  day.  and  the  aamu  height  is  never  a^ain  attained, 
however  long  the  drug  ib  continued.  On  the  contrary,  the  exoretioo 
shows  a  toodcney,  with  a  few  oscillations,  to  eomo  dowa  to  the  level 
of  the  urea  and  ratnatn  there :  and  if  the  drug  is  now  stoi^>ed  it  at 
ODG«  fails  far  below  tlio  urea,  and  remainH  there  for  several  days. 

My  explanation  o£  those  results  is,  that  on  the  lirst  day  it  is 
given,  the  gnlicylate  meets  with  a  considerable  amount  of  uric  aeid 
in  the  jointB,  liver,  spleen,  &c.,ou  which  it  is  easily  able  toaot ;  tlut 
as  it  gets  this  into  solution  and  passes  the  greater  part  of  it  into 
the  urine,  it  never  on  any  subsequent  day  meets  with  so  much  uric 
acid  on  which  it  can  act,  hence  the  curve  never  rises  so  high  a^ain. 
On  subsequent  dayn  a  little  is  introduced  or  here  and  tbero  ootnos 
..nithiu  its  r&nge  of  action,  but  each  day  there  is  less  and- 
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JO  that  th«  curve  approaobcs  tho  urea  that  is  bbo  Itnrel  of 
lion. 

As  aoon  ils  tho  drug  is  withdrawn  there  is  at  onoe  a  reCentioD 
of  ario  acid  (day  7),  repUtciQg  to  BOme  oxtent  what  bus  been  re- 
moved (roDi  tliti  organs  and  tiMoes  by  tbo  solvent. 

If  OQ  day  2  an  alkali  bad  been  givua  iu  plucu  of  blie  aalioylatv,  it 
voald  bavo  produced  a  plus  excretion  of  uric  acid  ;  but  the  eanae 
doM  of  alkali  given  on  day  7  would  liavc  quite  failed  to  raise  the  urio 
uid  above  tbo  urea ;  the  more  powerful  aolvent  salicylate  has  now 
MBioved  so  much  uric  ucid  tbut  Ibc  alkali  bos  uothiug  lo  act  upon. 
Il  will  now  bo  understood  that  by  giving  dmga  in  this  manner,  uid 
vaicbing  choir  effoots  from  day  to  day,  or,  if  uood  bo,  from  hour  to 
boar,  il  is  do  very  difiicult  matter  to  alter  the  excretion  of  uric  acid 
in  any  required  direction. 

Tbe  plue  excretiou  of  the  "  alkuliue  tide  "  is  thus  seen  lo  be  a 
iingle  tDStanoe  of  a  general  rule  which  may  be  thus  staled.  All 
nbitsncea  which  jaorease  the  solubility  of  uric  acid  increase  its 
ucietioD  (provided  there  ia  some  uric  acid  in  the  body  Cor  them  to 
Mt  cpoo) :  and  uonromely,  all  substanoes  wbii:h  diuiinisb  the 
■obfaility  of  uric  acid  diminish  ils  excretion,  and  cause  it  to  be 
kepil  back  and  retained  in  the  body.  If  the  uoniial  plus  excretion 
of  uric  acid  in  the  "  alliaJine  tide  "  was  due  to  plus  formation, 
"by  Hhuuld  ibc  previous  removal  of  uric  acid  diuiinutb  it,  or  why 
Uottld  the  previous  stotiog  up  of  uric  acid  increase  it  ? 

1  have  given  above  my  reattorig  for  bi^UeviDf;;  that  every  plus 
eicceCiou  of  uric  acid  in  tha  urine  is  simply  the  orerflovr  from 
la  excess  of  tins  substance  in  the  blood,  and  that  whou  there  is 
tdiuunished  excretion  iu  the  uiiuu  there  is  none,  or  almost  none, 
to  the  blood.  In  other  words,  that  tho  aitiount  of  uric  c\cid  in  the 
viae  ia  relation  to  the  urea  is  the  index  of  the  amount  in  the 
Uood.  aud  that  in  altering  tho  amount  iu  the  eiorotion  wo  of  Dooea- 
ilif  alter  at  the  aaiue  time  the  amount  in  the  circulating  fluid. 

The  rsBolti  published  by  Professor  v.  Jakach  will  presently  bo 
Ma  to  be  simple  instaucos  of  the  action  of  the  law  of  solubilities 
i^n  slated. 

Fruui  luy  point  of  view  I  can  show  thtil  alkalies,  phosphate  oi 
■  ledft,  and  compounds  of  salicylic  acid,  increase  the  excretion  of 
B  nncaoid  in  the  urine,  and  for  a  time  also  incroaeo  the  amount  of 
it  in  tbo  blood.  Conversely  acids,  iron,  lead,  and  other  substances 
nealioned  before,  diminish  the  solubility  of  uric  acid,  diminish  its 
(UntiOQ  iu  the  urine  aud  thu  amount  of  it  iu  the  blood.  That 
•eids,  iron  and  load  interfere  with  the  solubility  of  uric  acid  is  well 
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known,  and  lithia,  m  I  have  pointeil  out  elMwhere.'  tbough 
he  a  beautiful  ftolvont  of  uric  acid  iu  a  bost  tube:,  yet  wheiT  given  io 
the  buuiikii  aufojticb  by  thu  mouth  never  rt-aclics  tbe  uric  acid  at  all. 
because  it  at  once  forma  an  iaaoluble  compound  with  tbe  phoapbste 
of  soda  iu  th«  bloodj  thus  rcniovinR  from  that  fluid  ont^  of  the 
natural  nolveiitfi  of  uric  acid,  and  diminishing  itH  power  nf  hoMing 
uric  ooid  in  Bolution  ;  and  in  uooordancu  with  thitt.  as  1  have  pointed 
out,  it  diminiaKes  tbe  exoretion  of  uric  aoid  in  the  urine  find  the 
amount  coutained  in  tho  blood,  und  &9  a  reeult  of  this  it  lias  the 
same  ofTect  on  tho  rata  nnd  tension  of  the  puUe,  the  flow  of  urine, 
and  the  circulation  of  tbo  braiu  (as  ovidcucbd  by  the  mental  am- 
ditjou)  that  ocidfl,  iron,  and  lead  have,  though  acids  mise  the 
acidity  of  the  urine  and  diminiah  the  alkalinity  of  tbe  blood,  and 
lithift  lowers  the  acidity  of  tho  urinn  and  increftseu  thp  alkalinity  of 
the  hlood  ;  thus  clearly  showing  that  tbe  pulse  rate  and  tension  and 
tbo  circulation  iu  the  vikriouft  orj^uns  muntiouod  arc  not  directly 
affected  by  tbe  drugs  need,  but  only  indirectly  through  their  effects 
on  tbe  Bolubility  of  uric  acid  and  tho  amount  of  this  substaow 
which  the  blood  can  hold  iu  solution. 

Under  ordinary  circumstaacoti  a  dose  of  potash  or  aoda  will 
increase  the  excretion  of  uric  acid  in  the  urine,  and  will  alw 
incretiHti  the  amount  of  une  acid  in  tht<  blood  ;  as  a  result  of  this. 
It  will  slow  the  pulse,  raise  tlie  tension,  and  produce  mental  deprw- 
irion  and  scanty  urine  from  its  effect  on  the  circulation  of  the  brai^P 
and  kidney  rettpfctivuly ;  but  if  all  tho  available  urio  acid  has  hoeo 
cleared  out  of  the  body  by  giving  a  ftalicylate  for  two  or  thre«  days 
beforehand  (eeo  6g.  8],  than  a  doae  of  soda  or  potash  will  produoe 
no  pluK  excretion  of  uric  iLcid  in  the  urine  and  no  exceas  of  it  in  tbe 
blood  ;  and  in  accordauoo  with  this,  none  of  the  above-mentioned 
T&soular  phenomena  will  make  their  appearance,  and  the  cireulation 
in  tbe  brain  and  kidney  will  go  on  unhindered  ;  thus  proving  beyond 
a.11  doubt,  thnt  these  vascular  phenomena  are  due,  ns  I  have 
previously  poiEted  out,  not  to  the  direct  uciion  of  the  drugs  used, 
not  to  the  greater  or  less  alkalinity  of  the  blood  per  »e,  but  lo  tbe 
larger  or  smaller  amouul  of  uric  acid  which  it  is  able  to  hold  in 
solution.  Wo  sliall  aoo  also  in  ebapter  viii.  that  the  larger  or 
smaller  amount  of  uric  acid  in  the  blood  determines  the  presence  or 
absenoo  of  fatigue,  and  tbe  rise  or  fall  of  urea  as  tbe  result  of 
execciae;  and  we  have  already  seen  (fig.  6)  that  it  affects  both 
distribution  and  the  production  of  heat. 


■  Sltd.  Chir.  Tram.,  vol.  Ixzi.,  p.  S97. 
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1  ifaiok,  theretore,  that  Mbe  uonnvction  tmcod  by  Professor  v. 
Jkbob  between  deficient  oxidKtion  and  rxcbrs  of  uric  acid  in  Ilia 
Uoodb  quite  correct  as  rogardfi  ths  facts,  only  tbc  oxplanation  is 
pfotftUy  k  little  different  from  that  vrbioh  he  has  givea. 

Dr.  Peiper,  whom  v,  Jaksoh  quotes,   points  out  that  the  alka- 
hoit}^  of  the  hloot)  is  diminished  in  all  fevers,  except  wh'Oa  they  ai-a 
'  aatnplicated  by  dyspnoea  and  cyanoaiH.' 

Now  this  is  a  wohI  imporUut  cxceplion,  and  oa  furthor  invosti- 
IgMkn  It  will,  t  think,  be  seen  that  it  furtDshes  ua  with  an  euy 
I  explanation  of  moKl  of  Professor  v.  Jakech's  facts. 

It  may  be  worth  while  to  stop  for  a  moment  nnA  enquire  why 
I^X^BCM  and  oyaoMis,  thut  is.  dciiciunl  oxidation,  should  prevent 
the  diminution  of  ibe  alkalinity  of  the  blood  which  commoDly  takes 
pboe  in  fever. 

Wc  hara  not  rery  far  to  lonk  for  an  explanation,  for  the  word 
I  os^n  itself  suppli^  one  to  band,  aa  its  derivation,  given  in  every 
•erk  OD  obemistry,  offs,  acid,  and  yewata,   I  produce,  at  onca 
ifainnbasaelue. 

h  18  extrem^y  probable,  one  iiiight  almost  say  certain,  thut 
dtjffia  m  the  human  body  acts*  just  as  in  the  chemical  Inbora&ory, 
•ad  wfaeo  it  oxidi)<cii  certain  subatanccB  produces  certain  compounda 
o|»B  acid  nature,  and  that  form  of  motion  which  wa  call  heat. 

I  kuow  alt  a  fact  that  when  certain  compounds  of  sulphur  are 
(iTcn  by  che  mouth,  they  ibemselvea  having  a  neutral  reaction,  there 
ilSDOD  seen  ■  very  marknd  rine  in  the  a.cidity  of  thn  luine.  an  if  a 
liy  strong  dose  of  acid  bad  been  given,  and  this  nuc  ^ocu  oa  for 
wae  little  time  (see  fig.  11).  Now,  it  fleemB  to  me  that  there  can 
ke  scarcely  any  room  for  doubt  that  this  Ik  due  to  the  oxidation  of 
4ie  SDlphur  with  the  formation  of  somu  acid. 

And  it  is  extremely  prabablc  that  in  the  ordinary  nietaholism  of 
Ike  bmnaQ  body  exactly  the  same  thing  occurs,  that  oxyi;cn  com- 
hineswitb  certain  eleinentii  in  the  food  or  tissues  to  foim  ns  in  the 
Uboratory  bt»t  and  acids ;  in  fever  the  fiame  prooeases  are  carried 
loeieeas,  and  we  have  as  their  rtttult  a  rise  of  hody  temperature 
ud  aa  inoreased  formation  of  acidn  causing  a  ri^e  in  the  acidity 
d  the  arine  and  a  fall  in  tho  alkalinity  of  the  blood  (soo  aleo 
dttpter  IT.) 

Bat  it  oxygen  is  deficient,  if  there  is  JyapnoDa  or  oyauosis,  the 
themiaal  duagee  are  interfered  with  and  the  tensperature  docs  not 
mt  so  hif^,  and  there  ia  a  lessened  formation  of  acid:  henoo,  as 
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poiDbed  oat  by  Dr.  Peiper,  the  Blkatinity  of  tba  hlood    is    DOl 
dimiDished. 

If  then,  with  regard  to  the  ftmouDt  of  uric  acid  found  in 
blood  by  Professor  v.  JokHch,  wo  read  for  doficiont  OKidntifl 
tUjlcieni  Jonnation  of  acids,  we  are  at  once  in  a  position  to  expUin 
ail  hia  rcBulta ;  as  the  excess  of  uric  noid  wLich  he  llnds  in  the 
hlood  in  all  conditiocB  of  diminished  oxidstioo  c&a  ak  onoe  be 
aoeoiinU'4  for  by  my  kw  of  solubilities  previously  stAterl. 

In  ordiniu-y  feveni  the  increnfte  of  oxidation  diminishes  the 
alkalioiCy  of  the  blood  and  reduces  often  to  ml  %h«  a.inouDt  of  otic 
acid  it  ofti)  hold  in  ftohilion  ;  hence  thu  results  of  Sir  A.  Gturod  in 
Mate  rheuniatiain  and  the  concord&nt  results  of  Profossor  v.  Jaktch 
and  myself  in  fcvor  and  inflnmnialion. 

But  if  there  is  a  deficiency  of  oxygen  the  acids  are  not  formed, 
the  alkalinity  of  the  blood  is  not  diniinisbed^it  may  even  be  in- 
oreased  ;  and  itfl  aolrent  powar  for  uric  acid  being  tbu»  undiminished 
or  increased,  it  at  once  tnkos  up  a  large  Amount  in  eohition,  aai 
there  is  a  correaponding  increase  in  tbn  umouut  passed  in  the  ariJ 

Ail  I  have;  itlso  pointed  out.  precisely  the  simie  c-hani^-s  in  the 
aniounlB  of  uric  acid  in  the  urine  and  in  tbo  blood  can  be  produced! 
at  will  by  giving  alkalies  and  ooidii  renpectively. 

There  itt,  as  I  have  ^aid  before,  no  reiiHuii  tu  believe  in  the 
existeaoe  of  an  escesaife  formation  of  uric  acid,  and  all  flnctuatioDt 
in  excretion  can  be  expluiuud  by  ita  simple  retention,  so  that  wbal 
Sir  A.  Gorrod  said  about  lead  (previous  quotation)  ia  probably  tnu 
of  all  Bubalanceii  that  alToct  the  exeretion  of  uric  acid  in  the  p.aau 
way.  i 

Practically,  in  tbo  human  body  uric  actd  ie  always  jumied  in  I 
definite  proportion  to  urea,  about  one  t^raiu  of  urio  acid  for  i{ 
grains  of  urea;  and  I  have  given  above  some  rcaaons  for  thii 
fitatement.  Sir  A.  Garrod'  noted  this  fact,  and  souj^ht  to  explain  it 
by  su^ge^ting  that  certaiu  cells  in  the  kidney  formed  urea,  an^ 
certain  other  colls,  having  a  dutiuitu  numurical  relation  to  then 
formed  uric  acid ;  but  I  am  inclined  to  believe  that  a  satisfactory 
chemical  explanation  of  the  relative  formation  of  these  two  sab- 
sl&Dces  may  yet  be  forthcoming. 

Bo  that  the  wholo  of  Professor  v.  Jaksch's  results  refer  to 
cretion  of  urio  acid,  and  have  nothing  to  do  with  formation  ; 
hia   extremely    interesting    observation    on    the    relation    betwc 
auiemia  and  excess  of  m-ic  auid  in  the  blooil,  ^%Hich  agrees  io 

'  Brit.  Xid.  Jtmm..  vol.  I.,  1863,  p.  U7. 
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dy  -with  my  own  as  regordR  the  facts,  is  nlso  made  tho  foun- 
m  (or  aa  «bftoluleli^  erroDCOUS  infercncu,  for  my  ruHCurohod 
ler  on  show  pretty  clearly  that  h«  bae  exnctly  inverted  the 
i,  and  (bat,  instead  of  thu  aniemia  bein;;  through  deficieat  oxl- 
IB,  the  oanaa  of  tha  excess  of  uric  acid,  the  exceHH  of  uric  acid 
|i  ewue  of  bbo  annmia. 

ig.  81  shows  the  effect  of  an  iodide  on  tho  excretion  of  arie 
.    On  day  1  uric  aeid  is  high,  and  o&  day  2  it  riaoft  still  further. 
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1^.  X,  of  iodide  of  sodiam  are  taken  three  times,  and  uric 
I  and  oomes  close  to  uroa :  and  ou  day  i.  though  no  more 
is  token,  it  fails  further  and  remains  close  to  the 
the  remaining  days  of  the  figure  no  drugs  are  taken, 
ly  5.  the  effect  of  the  iodide  having  novr  pasMud  off,  uric 
'tita  rer>'  high.  This  constitutes  what  I  have  apoken  of  as 
'  aboQQd,  and  makes  it  probable  that  tho  low  excrotion  of  urate 
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ou  days  3  and  i  wm  not  duo  to  its  dcatructjoQ  or  elimination  iu 
other  forms,  but  to  its  retention  in  the  body,  tho  iodida  making 
the  blood  for  the  time  beiag  a  bad  solvent  of  urates,  so  that  they 
are  retained  in  the  liver,  spleen,  kidneys,  aad  fibrous  tiuoee,  »nA 
wheu  tho  cFToct  of  tho  iodide  pasaee  off  they  are  a^airi  taken  tip 
))y  the  blood  from  thcae  orf^ans  and  tissues  aod  excreted  in  excess 
in  the  urine.  A  similar  plus  excretion  of  the  rebound  it  seen 
after  all  siibstauces  which,  like  iodine,  cause  retention  of  uric  acid. 
Thosu  suhstEinces  on  the  other  hand  vrhich  cause  a  plus  excrftion 
of  uric  aoid,  ab  alkalies,  ealicyliktes,  &c.,  are  followed  by  a  great  fall 
in  urate  excretion  the  day  after  they  are  left  off  (eee  tigs.  7  and  H.) 

On  days  6  and  7  in  this  figure  uric  acid  remains  high  and  a 
long  way  above  urea, 

Note  also  that  the  usual  relation  of  urio  acid  to  acidity  is 
broken  through,  for  urate  falls  and  remains  low  on  tho  fourth, 
though  acidity  has  fallen  decidedly.  On  the  fifth,  however,  the 
effect  of  tlie  iodide  passes  ofi*.  and  the  fall  of  acidity  allows  of  a 
plus  excretion  of  nrate ;  on  the  sixth  acidity  rises  and  urate  falls 
somewhat,  so  thftt  it  has  regained  its  normal  relation  to  acidity. 

Hee  also  the  oxorotion  of  water,  how  it  rieos  to  1,500  oc.  on  the 
third  with  the  fall  of  urate  down  close  to  urea.  On  day  2  urfc  acicl 
exceeds  tho  relation  to  ui-ea  of  1 — 33  by  nearly  3J  grs,,  that  is  to 
say,  on  this  day  about  3^  grs.  oi  uric  acid  passed  through  tho 
blood,  the  arterioles  of  the  kidney  nnd  whole  body  were  c<>ntracle<l 
or  the  capilliirieR  obstructed  by  the  urate,  and  hence  the  urinaiy 
water  was  scanty,  only  1,100  cc.  Oti  day  3  the  iodide  produces  its 
well-known  diureeiB,  and  this  diuresis,  like  that  of  many  other  drugs 
which  cause  retention  of  uric  acid,  is  due  to  its  clearing  uric  acid 
out  of  the  hlflod.  On  day  3  uric  acid  was  altnve  urea  liy  only  ^  of 
a  gr,  therefore,  only  ^  gr.  passed  through  the  lilood,  the  capillaries 
were  everywhere  freed,  thu  uirculalioii  tlirough  tho  kidneys  was  tee, 
and  the  urinary  water  ran  up  to  1,<500  cc. 

In  a  paper  on  "  Tho  Iodides  and  their  efTcctn  on  arterial  tension 
and  the  excretion  of  urates,"  TrattJiaftiotis  of  the  Royal  ^fedicat  and 
Chirwrgkal  Society,  vol.  Ixxvi.,  p.  113. 1  have  poiuted  out  that  the 
relaxation  of  arterioles  and  tho  diureets  wbioh  the  iodides  prodnce 
are  contemporaneous  with  a  diiuinisbed  excretion  of  uric  acid  in  tho 
urine,  and  I  have  further  said  that  a  large  number  of  drugs  and 
dtseaae  processes  which  similarly  diminish  the  exoi-etion  of  uric  acid 
aud  clear  it  out  of  the  blood  produce  also  a  relaxation  of  arterioles, 
or  as  1  should  now  prefer  to  say,  a  freeing  of  capillaries,  ood  a 
dioreeie,  and  that  arterial  tension  is  influenced,  not  by  the  drugs. 
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bat  by  their  efi«ets  on  the  solubility  of  uric  acid  and  the  Amount 
d  tliis  lubfitaaoe  present  id  the  Itiood. 

Copaiba  is  aaotber  drug  who^o  powarot  causing  diuresis  is  well 
intowa.  aod  I  would  point  to  tig.  22,  a:t  showing  that  just  as  with 
iodides,  of  vrhtoh  we  have  been  spsakinf^,  the  incroased  excretion  of 
Mt«r  is  contemporosoouu  with  a  fn.ll  in  tho  excretion  of  urie  ucid, 
iod  we  ace  bonad  tberefora  to  cnDHid«r  whether  its  action  la  not  due 
u  iu  effects  on  the  solubility  unJ  uxcrelion  of  urici  acUd. 
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Fm).  12.— Brrscm  or  lUiJtAU  or  Copaiiii  ox  thu  Bxcsktiob  or  Ohio 
Acid  and  Watku. 


InAn  flgare  we  see  that  on  August  7,  uric  acid  exceeded  the 
■tUlioQ  to  URia  of  1  toSA  by  nuarly  1^  grs.,  th.ab  is  to  say,  4}  gra. 
ptued  through  the  blood.  On  tbia  day  the  urine  was  rtkthcr  scanty 
to  liu  day  hours,  but  tbtB  was  mado  up  f  o^r  by  an  excretion  of  exactly 
dmbto  the  amount  in  the  night  hoiiri^.  On  thu  Sth  on  which  the 
OopkJba  was  token  uric  acid  fell,  and  urea  rose  so  that  only  3}  grs. 
IMwed  ihrougb  the  blood,  and  with  thi«  wo  sum  that  thu  water  risei 
^Widodly,  being  nearly  twice  as  much  in  the  day  boui-a  as  on  tho  7th. 

On  the  9th,  uric  acid  falU  tttill  furthur,  and  urim  cotitinueH  to 
n«  to  that  only  Ij  gr».  of  uric  acid  passed  through  the  blood,  and 
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with  this  the  urinaxy  water  remains  high,  bub  the  hourly  excretiaa 
at  nigbl  is  again  larger  tban  thut  in  the  (Uy  boars. 

Oo  tbe  lOtb  ure&  ie  st&tiOD&ry,  while  uric  acid  rise*  no  that  9  grs. 
pftss  through  the  blood,  and  with  this  the  water  tmlln  ood  the  hourly 
excretion  at  night  is  nearly  double  that  in  the  day. 

We  aee,  then,  that  on  the  Bib  and  9t.li  uriuary  water  is  high,  and 
that  this  corresponds  with  a  well  marked  fall  in  the  quantity  of  mie 
acid  passing  through  the  blood  on  these  days. 

The  diurogifi  produced  by  copniha  in  therefore  merely  another 
tllustratiou  of  tbc  ucbion  of  my  law  of  excretions,  tbnt  lb©  urinary 
water  vftriee  from  hour  to  hour  and  day  to  day  inversely  as  tb« 
height  of  the  uric  acid,  above  urea,  that  is  inversely  with  the 
amount  of  uric  acid  pasnin^  through  the  blood  (see  desoriptioo  of 
figs,  1,  2  and  3).  We  are  less  concerned  with  the  manoer  Id  which 
copaiba  interfsrus  with  the  solubility  and  oxoretion  of  aric  acid, 
tb&u  with  the  fact  that  ib  does  ao  ;  but  ou  loolit&g  at  its  composition 
one  cunnot  hvip  being  struck  with  the  largo  amount  of  &cld 
(copaibic  acid)  it  contains.  fl 

The  rise  of  acidity  ou  Au^Ht  8  is  small,  especially  as  there  is  a^ 
pretty  marked  rise  of  urea  ;  but  it  laakn  as  if  there  must  have  bc«n 
something  to  raise  the  aridity  on  the  8th,  because  it  falls  on  the  9th 
in  spite  of  a  further  and  more  marked  rise  of  urea. 

It  is  iDLorualiug  also  to  note  that  several  substances  which 
produce  simiUr  effecte,  us  tar,  turpentine,  cannabis  indica.  and 
guaiaeum  contain  also  very  similar  acids  or  acid  resins;  and  I 
believe  that  a  very  large  part  of  the  physiological  and  therapeutic 
efEacts  of  the  drug's  just  named,  cau  be  completely  explained  by 
their  acGion  on  tbe  aoluhility  and  excretion  of  uric  acidwhich  controls 
the  circulation  throughout  the  body.  With  reforenea  to  guaiacnm 
I  would  refer  to  my  remarks  in  the  debate  on  8ir  A.  Garrod'e  paper 
on  this  drug,  at  the  Boyal  Medical  and  Cbirurgical  Society  |see 
Proceedings,  26th  May,  169S.  also  Lancet.  189(i.  vol.  i.  p.  1494),  and 
ID  tbe  above  debate  Pr.  Norman  Moni-e  mentioned  tbo  interesting 
(act  that  in  the  17lh  century  giiaiaoum  was  oonsidcrod  oa  the  best 
remedy  for  tertiary  syphitia;  it  would  certainly  tend  to  clear  the 
blood  of  uric  acid,  and  free  the  capillary  circulation  just  as  do  the 
iodides  used  in  theso  days. 

We  now  come  to  uric  oeid  itself,  and  a  l&r^o  group  of  substances 
which  are  almost  ohemically  identical  with  it. 

TJrio  acid  and  all  these  related  substances  have  several  im- 
portant efTects  which  are  common  to  tbcni  all.  and  the  chief  of 
MiflW  is  the  fact  that  tiivy  all  interfere  with  tbeir  own  solubility 
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io  (be  btood ;  thsy  not  only  do  not  remain  in  solution  in  tbo  blood 
tbeiBwl74>s,  but  thi?y  pr«vonC  nny  other  flimiliir  compounds  thnt 
oar  be  otherwise  present  in  Che  blood  aLream  from  reimuniiig  in 
lolirtioa. 

And  they  probably  produce  thia  effect  by  acUuR  like  ftcids  or 
•eid  Sfcltg,  such  R8  the  nitrites,  sulphites,  snltit  of  the  mineral, 
I  tai  other  aeids  of  nhieh  we  have  upoken,  so  that  when  they  ge& 
liolo  the  blood  they  lake  alkali  from  the  normal  p^iuephatea  of  tho 
[blood  and  convert  them  into  ttcid  phosphates,  which,  as  we  have 
[MB,  axfi  not  8olrcnt9  of  unc  acid. 

The    solvent    powent    of    the    hlood    for     urie    acid    a.vc    thus 

[Amiiushed  by  tbeiti,  with  the  result  that  the    Mood  stream  is  at 

onre  more  or  less  completely  cleared   of    this  suhiitaiice,  and  the 

«bte  of  their  physiological  and  pathological  efFecb  depend  upon 

,  tktt  UtiOD. 

Tha  subHtances  which  tbuB  al  once  clear  themBelves  and  their 
InklivM  out  of  thti  blood  stream,  pas^.  as  we  have  aauu  reason 
'  to beBere,  into  the  parenchyma  of  the  liver,  spleen,  kidneys,  and 
I  ouy  fibrous  tissues  throiit{hoiit  tho  body;  but  in  the  naCural 
liwne  of  events,  perhaps  introduced  in  food  a  frniih  supply  of 
[•Ibtli  gets  into  bbe  blood,  the  acid  phosphates  again  hecoma 
Dennal  pboepbatea,  and  the  solvent  powers  of  the  blood  for  uric 
hU  Uid  ilfl  oongenciB  are  restored. 

The  blood  now  oetti  on  the  uric  afiid  previously  driven  out  of  it 
<Uothe  above  named  tissues  and  organs,  gets  a  oertain  quantity  nf 
it  iDto  solution,  and  keeps  it  iu  solution  till  it  is  all  excreted  by  the 
bkey,  or  till  a  fresh  introduction  of  anids  in  some  form  drives 
kigain  out  of  the  circulation  into  the  ti&>iuea. 

The  urine  is  thus  an  absolute  inddx  of  what  is  ^^ing  on  in  the 
Uiofl.  and  we  can  now  completely  understand  why  the  excretion  of 
Boc  a«i<l  varies  from  hour  to  hour  and  day  to  day  iuvcraely  with 
tbt  acidity  of  tbo  urioo. 

I  notice  that  lii.  S.  Fawoott  in  the  Uxt  vol.  of  Guy's 
Bospiul  Eeports  (1896.  vol.  52,  p.  140)  objects  to  my  saying  that 
■ricacid  viurieB  inversely  as  the  acidity  of  the  urine,  and  also  that 
At  loidity  of  the  urine  is  somebimes  due  to  uric  acid,  and  he 
thiliks  this  last  is  an  unfair  deduction. 

Bat  I  must  explain  that  the  inverse  relation  between  the  ax- 
w<*»ou  of  uric  acid  and  of  acid  iu  th«  urine  is  only  strictly  true  in 
pbyaiologioal  conditions  and  where  the  daily  introduction  of  uric 
wid  i«  iDodcrato  and  doee  not  vary  much ;  thus,  if  10  t{i^-  are 
likea  in  to-day,  15  lo-morrow,  and  only  5  the  next  day,  there  will 
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be  largo  variations  boih  in  ticiflity  and  in  excretton,  aod  they  wQl 
not  »lKaj*9  vary  iu  the  rule. 
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coti»idei  for  a  inoiubot  that  the  excT«tion 
acid  iQ  the  urine  ie  the  reBult&nt  of  two  factors  : — (Ij  The  amonDl 
avAilabJc  :  ami  (2),  il&  solubility  in  tlie  blood  ;  we  9«e  at  ouce  that 
as  tho  acidity  of  the  urine  varies  for  the  most  part  with  only  one 
of  tliests  f&cturs  (i.e.,  the-  alkuliuity  of  the  blood  and  its  solvent 
power  for  urifi  acid),  unless  the  other  factor  (the  atnount  avuilnble  or 
tho  iulroiluctiou)  is  ktjpt  fairly  coDstanl,  there  will  be  exoeptioos 
to  the  rule. 

ThuH  1  could  inoreaso  my  oxorotion  of  uric  acid  to-morrow  by 
takiug  iLD  alkaLi,  but  if  1  ulao  swallowed  some  extra  unc  acid  along 
with  tho  alkiLli  I  should  ha%'e  a.  slUl  larger  excretion  ibao  if  I  only 
look  ihe  alkali  alouc. 

My  own  physiological  results  were  obtained  on  a.  practically 
constupt  diet,  with  u  luirly  voiislnnt  Aud  very  siunll  daily  intro- 
ductioQ  of  uric  acid,  and  »o  that  the  amount  avail&ble  for  solution 
varied  hut  little;  but  even  here  the  results  are  occasionallj  put  a 
out  by  intniduction,  especially  in  the  curves  obtained  some  yean  ^ 
ago,  btiforu  I  know  all  I  have  since  learned  ubout  iiitruduotton  in 
various  substances. 

In  patliology  the  same  rule  holds  for  tlie  ino»t  part,  but  lliere 
are  one  or  two  cxcoptions  such  as  gout  and  rheumatism,  when  the 
uric  ucid  has,  sd  to  speak,  an  additional  outlet,  being  token  up  and 
deposited  in  ilit:  librunu  lissuus  that  have  become  tbe  loat  <A 
chronic  irritalioa. 

Her«^  any  tiric  iwid  iu  solution  in  tbe  blood  is  apt  to  be  attracted 
to  and  caught  up  by  the  urates  already  in  the  seat  of  gouty  irri- 
tation (just  as  uric  acid  on  a  tUtcr  soon  clears  all  the  urio  acid , 
out  of  the  urine,  that  is  poured  over  it],  hence  in  gout  it  is  not 
brought  to  or  excreted  by  the  kidneys  to  such  au  extent  as  one 
might  expect  from  any  given  fall  in  the  acidity  of  the  urioe.  ■ 

Hunoo  the  well-known  alternation  of  gout  with  melancholia,  and 
migiaine  with  rheumatism  when  urates  are  being  retained  in  the 
fibrous  tissues  and  joints  the  blood  contains  relatively  hctle,  80  that 
higli  bloiHl  presttura  and  its  offocts  are  absent. 

During  the  cootinoanco  of  the  gouty  condition  that  tophas  in  < 
the  big  toe  is  beiug  daily  inoruased  by  the  addition  of  all  Ibe 
uric  acid  that  is  biought  to  it  in  the  blood ;  but  the  rest  of  tbe 
blood  is  thus  kept  poorer  in  aric  acid,  so  that  tbe  excretion  from 
the  kidney!!  is  less  than  the  acidity  of  the  urine  might  lead  ub  to 
Gxpoot,  and  there  is  no  liigh  blood  prossuru  oud  no  meliuiobolia. 
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igua,  dioioaUy,  nothing  in  more  comman  than  to  hear  a  pntiont 
aj  UwB  she  safTered  miicli  from  rheumatiiiiii  a  yuAr  or  ko  ago,  btit 
that  ktely  the  rheiimatibrn  has  been  l*etter  and  the  heiuliLcbus 
much  worse.  This  means  that  an  ind'eaee  of  debility  or  other 
mase  of  a  rise  in  the  nlknlinity  of  tbs  blood  has  reversed  tho  above 
[itoces^.  aiid  uratBB  are  nuw  being  taJceii  up  from  the  fibrous  tissnes, 
ioplaoe  of  being  deposited  in  ihytn. 

We  can  now  uodei-stand  why  Dr.  Fawcnlt  coutil  noli  imitate  my 
fbynolofpeal  r6«ult«  witK  alkalies  wb«Q  working  on  cases  of  gout, 
ud  be  also  further  compUoated  matters  by  giving  foods  (<^gg^i 
&ib.  and  tea,  aud  occusionally  full  diet)  which  varied  somewhat 
(rotD  day  to  day,  and  introduced  various  amounti^  uf  xanthins.  to 
■bieb  appMootly  he  paid  oo  attention. 

With  salicyhite  of  soda,  however,  he  was  able  to  get  results  much 
ocaa  nearly  reisembUng  mine, 'for  the  BoUcylate  was  at  dnce  able  to 
diiaalYe  tlie  uric  acid  out  of  ihu  gouty  joiiits  and  llbrous  listiiies, 
«el  biing  it  tn  a  steady  stream  to  the  kidneys  for  excretion  (see 
iM»a  of  BtUioyJates,  chap.  ii.J 

Another  exception  to  the  physiologiaal  rule  of  excretion  is  seen 
in  epilnpsy  ;  here  with  the  large  excretion  o(  uric  acid  that  follows 
lh«  fit  there  is  a  very  marked  rise  of  urinary  acidity,  which  is  in 
cofltnwt  with  any  ordinary  rise  of  urinary  aciclity  in  not  being 
Ueomponicd  by  a  rise  of  urea,  the  two  curvoft  generally  rining  nni^ 
Uiog  together  in  about  the  relation  of  1  of  acidity  for  6  of  urea. 
(neobap.  ii.) 

But  in  epilepsy  the  urea  does  not  generally  rife  after  the  fit 
(see  cases  in  chap,  vii.},  ie  more  often  falls,  hence  wc  cannot  look 
la  the  ordinary  source  for  the  explanation  of  the  rise  of  acidity 
of  Uie  orioe. 

I  hare  acoordingly  suggested  that  the  rise  of  urinary  acidity 
that  fellows  the  fits  of  epilepsy  ie  duo  to  tbo  great  oxcose  of 
Drill  acid  whtoh  that  urine  contains,  and  I  think  that  this  rise  of 
wiliAry  acidity  apart  from  urea  h  ao  proof  that  the  alkalinity  of 
the  blood  is  diniiriifihed,  for  if  it  had  bsen  so  the  large  exuretion 
of  uric  acid  would  not  have  gone  on. 

Dr.  Fawoett  regards  this  as  an  unfair  deduction,  hut  I  have 
Mated  the  (acts  as  clearly  am  1  can.  and  it  is  open  fur  hiiu  or  anyone 
•laa  to  givQ  them  a  belter  explanation. 

While  speaking  of  Dr.  Fawcctt's  roHults,  I  may  mention  that  he 

WM  unable  to  we  thnt  oolchicum  lowered  t)ie  acidity  of  the  urine  ; 

bot  then  t  notice  that  he  nsed  tbe  vinum,  and  in   rather  small 

,  doees  :  and  Blierry,  aa  we  shall  aeu  in  fig.  54,  distinctly  riuacH  the 
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acidity  of  the  urine,  and  would  thorefora  tend  to  countQraet 
effects  or  the  cnlchicum.  In  tny  experim«nt»TCith  colchicum  I  iih 
tr.  colch.  som.,  tho  alcohol  in  which  would  at  least  do  nothing 
counteract  the  effects  of  the  colchicum  on  the  aoidily  ol  the  arioe. 
Dr.  I'^wcott  aUo  thouj^bt  he  silw  sonm  exceptioue  to  my  rule 
to  the  inverse  i-ela.tton  tietween  water  and  uric  acid  in  excretion, 
hiti  rDmikrks  milled  in  my  mind  a  doulit  whether  he  had  read 
carefully  my  renaarks  on  this  subject  with  rcfcroncu  to  lig.  3,  and 
in  any  ease  -with  the  very  complex  exoretionB  he  would  get  deal- 
ing Kl  one  and  the  sume  time  nith  pathology,  dru^  action,  sjid 
vaPi'inp;  food  and  introduction.  I  should  not  ex])ecl  the  rule  to  ooi 
out  clearly. 

But  to  return :  ihu  primary  effect  of  tA.ldng  any  of  theaa  buI] 
stances,  is  to  clear  the  hlood  of  uric  &aiil,  and  nearly  all  ittt  othi 
immediate  affects  are  the  result*  of  the  oiroulatory  changes  which 
this  producee  ;  on  the  other  hand,  their  secondan-  effect  is  to  flood 
the  blood  with  ario  acid,  and  this  again  ikcouuIs  for  all  Ibo  other 
aeeondary  effects.  ■ 

Fig  23  fihowg  &9  we  shall  nee  both  these  series  of  effecls  ver^ 
well.     I  ehuU  now   mention    the  chief    substances  in    this  group 
with  their  chemical  oompositioi),  and  then  pass  on  to  describe  in 
detail  the  physiological   effects  of  a  few  of  the  mo«t  importim] 
ones. 

Urio  acid  =  C,.H,.N..O,. 

Xanthiu  =  C..H,.N,.0,. 

Eypoxanthin  ^  C,.H,.N..O. 

Guanin  =  C,.H,.N..O. 

Kreatin  =  C4-iI..N,.0,. 

Kreatinin  =  C,.H,.N,.0. 

Glycocoll  =  C..H..N.O,. 

Thelu  orCaffuiu  =  C..H,o.N..O,. 

Theohromin  ^  C,.H,.N^.Os. 

Other  vegetable  alko-loida  of  lurnilar  oompo«ition~ 

Ptomaines. 


I  sball  have  to  point  out  that  as  regards  physiology  and  pAtbtilo| 
it  niaknn  nbHehitely  uo  difffii'enee  whether  we  sn&Uow  a  grain  of 
uric  ucid.  xonthin.  hypnxnnthin,  thein,  caffein,  or  theobroniia: 
alike  produce  as  a  pritimrj-  effect  clearance  of  uric  acid  from 
blood  with  free  capillaries  and  general  stirnolatiun  of  inclabolifl 
and  nutritini)  ;  all  nliko  have  also   a   secondary   action  or  rel 
when  the  uric  acid  iLgain  passes  into  solution  in   the   blood 
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oMracted    copUkries  and    general    depression    of   uutritiou   and 

DMbolisu. 
Wbtl  we  know  of  sevscal  other  vegetable  alkaloids   tthd   thsir 

Ifbjiiologicftl  effects  poiDta  atroDgly  to  their  noting  in  exactly  the 

man  way,  and  what  we  know  aljoul  ptoinaiaoti  inukos  it  wortli 
'  vkiU  to  bear  in  mind  thu  pouBibility  that,  suoh  part  of  their 
<  ■oion  aa  resembles  that  of  the  above  substan^st^s,  way  be  pto- 
>  ioeei  in  exactly  thu  same  vray. 
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Pra.  SS.— EiVECT  ox  TRK  ExciusTios  ov  Ubio  Acii>  op  SvrALLownra 
Uhatb  or  Somcv. 


Gtuuin  iit  a  very  Binitlar  Kubstance,  and  glycucoll  I  bave  pre- 

i^iimly  spoken  of    as  utiiciiig  with  Iwnzuiu  acid  to  form  Ijippmic 

*eii],  uid  with  salicyUo  acid  to  form    salicyluric  acid  (hcb   salicy- 

lahiwicl,  p.  37)  ;  it  also  undur  certain  conditiuu^  unites  with  tun 

lof  utua  lo  form  uric  acid. 

vfliole  of  these  tiubiitanoes  thus  Htand  tugethur  in  a  natural 
ibicb  from  my  point  of  view  is  of  unoruioua  importance. 


94 


UAIC  AOID. — CHAItltK    III. 


Now  fig.  23  EibowB  the  effect  of  taking  orikto  of  sodium  (get.  9)  by 
thf  mouth,  and  it  apparently  produces  a  rise  in  the  excretion  of  urie 
acid,  not  on  the  day  it  was  taken,  but  on  tbg  first,  ium»>ii<1  and  third 
day  after  the  dose.  Its  first  effwA  in  to  clear  the  blood  of  uric  acid^| 
and  wibh  thJa  the  exor«tion  of  urio  acid  falls  belovr  area  on  day  3. 
The  rise  of  acidity  on  day  3  is  partly  the  rc»tiU  of  the  action  of  the 
urate  on  the  phonphaten  of  the  blood  before  mentioned,  and  partly 
also  due  to  the  increased  oieLaboliHin  which  clearing  the  hlood  of 
gric  acid  produces,  and  thin  again  accounts  for  the  riae  of  urea  oo 
days  2  and  3.  Bui  the  increased  metabolism  comes  to  an  end,  the 
urea  falls  and  the  aotdity  with  it,  and  now  the  uric  acid  which  was 
stored  up  on  day  2  is  got  into  solution  in  the  blood  and  passed  oat  in 
some  excess  in  the  nrine  during  the  rest  of  the  figure.  Precisely  the 
same  thing  occurs  if  uric  acid  ia  taken  in  place  of  a  urate,  but  bero 
a^iD,  on  one  of  the  following  days,  acidity  falls,  and  aric  aeid  riKas 
and  remains  high  for  several  daysjmore  or  less  in  proportion  to  the 
doM  taken. 

If,  however,  acidity  runs  at  a  very  high  level,  &3  in  a  person  who  I 
Mt8  much  meat  and  drinks  wine,  taking  uric  acid  or  urates  by  the 
moath  may  appiu-ently  prodnce  no  effect  whatever  on   the  excretion 
of  uric  acid ;    for    the  excretion  of  uric  acid   is  dependent  on  iti  j 
solubility  in  the  blood,  and  where  the  conditions  are  unfavourable 
for  tbia  solubility  it  i-emaiaa  in  the  body  instead  of  passing   through  I 
the  blood  into  the  urine.     In  this  figure  it  was  l)ie  fall  of  n^oidity  on 
day  i  that  made  ihu  plus  excretion  of  urate  on  this  and  the  follow- 
ing day  possible,  but  had  there  been  no  urate  introduced  this  fall 
in  acidity  might  not  have  been  followed  by  a  rise  in  its  excretion. 

If,  on  the  other  hand,  the  blood  is  kept  in  a  condition  to  hold  _ 
uric  acid  in  solution  by  supplying  it  with  alkalies  or  salicylates  be-  I 
forehand,  the  uric  acid  or  urates  taken  by  the  mouth  pass  almost  at 
once  through  the  blood  into  the  urine,  and  by  repeating  and  varying 
the  doM,  it  is  oasy  to  show  that  the  excrfitiou  is  proportional  to 
the  amount  ingested.     Thus  in  the  Journal  of  Physiology  (vol.  xv., 
p.  1G7)  to  which  I  must  refvr  for  further  figures  and  details,  I   have 
ahown  that  while  a  given  dose  of  salioylate  of  soda  produced  in  6ve 
days,  under  ordinary  circumatancea.  an  excretion  of  uric  acid  which 
exceeded  the  relation  tii  urea  of    1  to  33  by  11|  gra.,  a  similar 
eoDnie  of  salicylate  taken  on  other  live  days  along  with  13  gni.  of 
uric  acid  produced  an  excretion  of  20}  grs.  above  the  relation  tOw 
urea  of  1—33.  | 

It  does  not  seem  to  mc  that  ihoro  is  any  reason  to  doubt  that  the 
OKtra  9  gtt-  excreted  on  the  latter  occasion  came  from  the  quantity 


3}  gra..  on  the  13th,  the  (Uy  of  the  second  dinner,  by  4]  gn.,  oa 
I  Utb  by  4  Rrs.,  on  the  IStb  by  2J  ^rs..  and  on  thu  16tb,  the  laet 

rot  the  figure,  by  1)  grs. 
It  i^)pearfl,  then,  that  tbu  otieot   of  Ihuse  two  dinners  wna  to 

roduoo  into  Ihu  body  and  pass  through  the  blood  Bome  15  grs. 
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of  uric  acid,  or  if  wc  take  oS   1  gr.  for  caob  of    tho 

ill  tho  figure  od  the  fiupposition  th&t  as  uric  acid  wi 

by  1  gr.  on  the  lllh,  it  might  have  exceeded  urea  hy  tbis  amount 

on  tbe   following  A».f»  even  if    no  soup,  fish  or  nioaC  had  beea 

tiUcnn,  we.  s^iill  get  10  grs.  as  the  introduotion  of  the  two  dtotien, 

or  b  gre.  for  each. 

In  a  paper  in  the  Hritisk  Medical  Joumai,  1894,  vol.  ii.,  on 
"DiroeL  iDtroduction  of  Uric  Acid  into  th«  Body.  itH  Bearing 
the  PreveDtiou  and  Treatment  of    Dieease,"  I  bAve  pointed   out 
that,  judging  from  the  quantities  of  various  substances  taken,  and 
the  quantities  of  uric  acid  or  xanlhina  they  contain,  a  man  may 
eiLsily   introduce  nearly    2    grs.    of   uric    acid    with  an    ordinary 
diuuer,  and  as  we  shall  acd  furlher   In  chapter    xvii.,  the   percent*, 
ages    of  uric   acid   from    which  this  is  calculated  are   probablj 
decidedly   imdor   Ibo  truth,  so  that   the  introduotion    of  i-i  gr«. 
with  a  carnivnroiist  dinner  ir  by  no  means  extraordinary. 

It  appears,  then,  from  this  figure  that  uric  aoid  passed  almoet 
directly  into  the  blood  and  urine,  and  that  there  was  no  Brat  stage 
of  stimulation  due  to  tbe  blood  being  cleared  of  uric  acid.  And 
this  illustr&tes  a  very  important  point,  iiamoly,  that  uric  aoid  wil^H 
produce  one  or  other  of  two  uppostte  eETecta  according  as  it  Iff^ 
introduced,  with  condiliuns  which  ate  faroiirahle  to  its  solubility 
in  tho  blood,  or  the  reverse. 

Now  in  tig.  21  the  conditions  were  distinctly  favourable  to  it 
eoUibility  in  the  blood,  because  as  I  generally   take  neither   meatl 
nor  wine  the  alkalinity  of  uiy  blood  rales  htgb,  and  lu-ic  acid  wM 
already  in  some  eKoess  in  that  duid    on  the  day  before    the  first 
dionci.    The  first  dinner,  therefore,  failed  to  etimulate,  it  failed  to 
overcome  the  depressing    effect  of    the    uric    aoid    already    in    the 
blood,  it  failed,  therefore,  to  raise  either  urea  or  acidity,  and  the^ 
uric  acid  it  introduced  passed  almost  at  once  into  the  blood  ad 
added  its  deprcHaing   effects    en    circulation,  nutrition   and   met 
holism  to  those  of  tho  uric  acid  previously  there. 

Oo  Che  13th  almost  the  same  thing  occurred;  there  was: 
a  f&ilure  of  titimulatiori  and  a  further  fall  of  urea,  and  again  the 
uric  acid  introduced,  passed  almost  at  once  into  the  blood  and 
added  to  the  general  depression.  The  rise  of  acidity  Jo  ^f 
figure  is  very  slight,  and  was  very  probably  due  to  the  rise  of 
urinary  acidity  which  excess  of  uric  acid  produce^!  (see  p.  37  and 
also  chapter  vii.)i  rather  than  to  any  real  fall  in  tbe  alkalintby  of 
tbe  blood.  But  those  who  cat  meat  two  or  three  times  a  day, 
must  not  expect  that  they   will   be   able    to  intruduce   uric   acid 
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inlo  (beir  blood  in  the  direct  manaer  showa  in  this  figure ;  witb 
lti|lNr  Ktditjr  wbich  they  are  certain  to  have  ao  long  as  they 
toep  well,  the  uric  acid  introduccl  will  pass  much  mora  slowly 
bio  BoluLioD  and  be  much  mora  gradually  excreted ;  a  dinner 
d  this  kiud  wilt  act    as  a  stimuiuatp.    Uiay  will   feol  bctbur  and 

[■tnxigar  and  happier  for  it,  and  riL>bhiQg  will  psrsuade  them  that 

Ithej  uv  doing  themselves  any  harm  by  lakinf^  it.  And  so  long 
It  Ibey  keep  well,  they  have   docidfidly    the  best  of   it,  nnd  can 

'jooi  triuinphunily  lo  very  good  results;  it  is  truo  Lhtib  thoy  are 
ttadnu&lly  introducing  oonsideruble  (luantiUeB  of  uric  acid,  whioh 
fentia  in  tbo  body  and  may  produce  now  and  again  more  or 
Ian  deeidad  remiader«  of  their  pniHeace  in  the  shape  of  gout  or 
riKODiatism :  but  so  long  as  the  blood  m  kept  clear  or  inoderatbTy 
clear  of  uric  acid  by  continued  stimulation,  there  is  no  great 
liiiRt]  done,  and  they  may  euffor  nQithei  from  gout  on  the  one 
hind  nor  hijjh  hlood  prossiirt'  on  the  other. 

Dofortunabely,  however,  in  the  natura,l  course  of  events  as  old 
igB  comes  on,  nutrition  bej^as  to  fiiil,  and  further  stimulalioo 
bieocnee  more  and  more  difficult,  then  alcohol,  morphine,  and 
<oeiin«  are  perhaps  called  in  one  aftor  another  to  help  to  keep  the 
Am  going  bri)^htly ;  at  Brat  they  Hucceed ;  later,  like  everything 
die,  and  even  in  large  doses,  they  fail,  and  then  comes  tbo  Bnal 
dtmter. 

Oraa  and  acidity  fall  down  and  down  for  the  last  time,  and 
whh  thin  the  long  pant-up  store  of  aratos  breaks  its  dams  and 
mibss  into  the  circulation  with  an  overwlialmiag  flood  which 
oompletos  the  ruin. 

Circulation,  nutrition,  and  function  are  soon  rendered  nearly 
impossible,  and  tbc  physiologieal  wreck  has  a  ohance  of  destruction 
hj  loma  of  the  most  terrible  effects  of  the  most  severe  uricaci- 
datnia,  m  wo  shall  see  in  the  following  chap&era. 

I  If  it  escapes  the  ever  thrsatening  rocks  of  cerebral  haemorrhage, 
it  may  drift  onward  through  some  yoars  of  ihp  (discomfort  and 
notery  of  high  blood- pressure  and  chronic   Brigbt's  disease,  to  end 

[■in  arDmia  on  the  one  hand  or  heart-failure  on  the  other. 

U}Dg  before  this  stage  h&t  liscn  reaahed,  however,  it  wilt  be 
qotle  obvious  to  onlookers  that  the  meat-eater  has  got  far  the  worst 
ol  the  atgument,  and  will  presently  have  to  pay  a  terrible  price  for 
hisUhnubuits.  Figs.  23  and  '24  show  what  bia  meat  does  for  him. 
a»d  bow  it  does  it. 

7^.  26  shows  in  the  same  way  as  the  previous  figures  the  effects 

l^cf  taldog  meat  extracts.     On  the  4th  uric  acid  is  below  urea,  urinarv 
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water  is  oooaequeotly  high,  imd  acidity  Btandit  Rbout  65  gra. 
tba  5th  3  drachms  of  lacbig'a  exti-act  are  taken  in  tlie  court 
tbe  day,  and   the  efTect  is  Ihat  urea  remaiHB  steady,  uric  acid 
quickly  and  decidedly,  and  watar  comes  down  equally  deciA 
while  acidity  rises  n  little  aljove  60  grs. 

Hera  again,  just  as  in  da.  21.  tho  rise  or  acidity  was  prob 
duo  to  the  increased  qun-ntity  of  urio  acid  in  the  urine,  tnS  i 
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lu.  35.-   Kvescrr  on  tkb  Gxcrktiok  or  Ur.ic  Acii>  or  Liebio'*  Exti 

or  Meat, 


not  show  any  cUuiinislicd  alkalinity  o(  the  blood,  or  the  uric 
would  not  hnve  been  bo  freely  excreted.  i 

Tbe  rest  of  the  figure  merely  Bhows  that  urio  acid  ttomeB  g^ 
ally  down,  there  being  no  forlher  introduction,  that  acidity 
more  or  less  in  pai-atlel  with  it,  and  that  urea  falls  also,  part  t 
fait  being,  no  donbt,  dac  to  the  dimiuishcd  metabolisnt  whiob  ea 
of  uric  ncid  in  the  blood  pro<1uoea  (sec  chapter  vlii.),  and  last 
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the  wflitor  reraaiog  low  the  whole  timo  tbo  uric  ftoid  is 
ogaia  proviag  in  the  most  nhsoluto  tnanaur  the  obstrat- 
B  tt  the  eapiUaries  of  the  kidney  by  the  axoess  oF  uric  acid  in 
iblood. 

Will  anyone,  after  looking  at  these  figures,  dure  to  tell  mo  thai 
Winoi  ooatrol  from  hour  to  boar  oi'  day  to  day  tho  uxcratiou  of 
Mar  Erooa  the  kJdaoy,  or  for  that  inattor  tbo  circuUtioa,  function 
i  BUtdtioD  of  every  organ  and  tissue  of  the  body  ? 
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Kto.  36.— SyncTT  ok  tbk  ExcuKnos  or  Uaio  Acm  op  8wALL0wtm 
HTPOXAKTiinr. 


We  fthall  8oa  furthei-  on  that  what  controls  tb«  flow  of  water 
I  the  kidoey  controU  ftlso  its  oxhnJatinn  from  the  lungH,  iiml 

Amis  bI»]  dtffnation  and  all  it»  escrotiuns. 

!Fig.  36  Ehown  the  (tOTL'ot  of  6  ^r>i  of  hypoxanthin  taken  on  day  % 
ii  appears  to  tocrease  very  markodly  tha  oxcrotion  of  urio  aoid 

^  Tisn  on  days  2  and  3  in    spttu  of  u  slight  rise  of  acidity, 
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hod  lulls  agnio  on  day  4  in  spiLa  ot  a  fall  of  acidity.  Note  &lso  the 
inverse  relation  of  the  urioary  water  which  falls  on  days  2  aad  3 
wicb  liigh  aric  ooid,  and  risos  again  on  day  1  as  uiio  acid  oomM 
down. 

What  I  have  juBt  said  about  iJib  preTionti  ftgareo  will  apply 
almost  word  for  word  bore ;  thu  hypoxuntbia  does  not  appear  to 
ineMSse  the  urea,  and  bo  far  as  aoidity  riaoa,  this  is  n^iii  probaUj 
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Xaxibim. 

due  merely  to  the  excess  of  uric  acid  in  the  urine  and  not  to  any 
changie  in  the  reaction  of  the  blood. 

It  thus  itppeara  probable  that  tho  molabolisni  of  the  huniao 
body  makes  short  work  of  the  slight  chemical  differences  between 
members  of  the  xanthin  group,  and  passes  llio  greater  pari  of  Ihom 
llirougb  the  blood  and  into  the  uriue  as  uric  acid.'  And  one  rvrj 
important  considemtioD  forces  itaelf  in  her«,  though  I  ehall  have  to 
return  to  it  u)jain  later  on,  nani(>ly,  lliat  if  incmbors  of  the  xanthin 
group  are  thus  converted  into  and  mast  practioalljr  be  reokotied  a* 


'  B«e  kIm  Lm,  "  Chttoloal  Bodiottbe  Animal  Body,"  p.  US. 
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niid  Acid,  the  estimation  of  the  urio  aoid  prasenb  in  uiy  food  sub- 

ftuee  gires  only  an  imperfect  record  of  the  amouot  of  uric  &cicl  it 

oay  introdaoe  into  the   body;    for  tho  xanbhln  and  hypoxanthin 

nmain  tiiiestimiU«d  to  a  considerable  extent.     The  table,  therefore, 

vhiah  I  give  of  the  amount  of  uric  ooitl   found  in    vuriaua   food 

fOfastoDoes  must  bo  taken  only  u.ft  Khowin^  a  x^orl  of  tbe  uric  a«id 

irhich  iheee  substances  may  introduce  into  the  body,  and  important 

nbrtUMMS  should  be  put  to  the  more  valuable  phyaiologicnl  text  of 

ilikiiig koowD  quantities  by  the  mouth,  and  estimating  the  increaaed 

[exenatioD  of  uric  acid  produced  as  in  the  figures  I  am  now  desorib- 

I  bg.    (Sou  chs.  i.  and  xvii.) 

Fig.  S7  shows  the  almoal  idouticu.!  effects  of  ftwaliowing  a  few 
o(  xaotbio.  Acidity  is  below  60  gs.  »  day,  and  the  condi- 
rSom  are  favourable  to  the  eolubility  of  uric  oeid  iu  the  blood,  it  i& 
sonaeqncatly  nearly  half  a  grain  above  urea  on  the  2Ttb.  Ou  the 
2Stl)  6  grs.  of  xanthio  are  taken  and  une  acid  ri^o^  abarjily  to  about 
—^  4gn.  above  urea  and  comes  down  rapidly  on  the  29i.h,  and  more 
BgndoaUy  on  the  following  days.  Urea  follH  from  the  beginning  to 
H^bod  of  the  figure  very  muoh  as  it  does  in  fig.  25,  and  probably 
^Hfte  same  reasons. 

V  Fig.  39  shows  the  effect  of  a  done  of  10  grs.  of  citrato  of  caffeine 
tttao  on  day  3,  namely,  a  marke<3  a-nd  immediate  rise  in  the 
eutetion  of  uric  acid,  which  remains  high  above  urea  on  all  the 

Inbtsquent  days  of  the  figure. 
On  day  1  urio  aoid  exceeds  urea  by  about  I  j  gra. ;  on  day  3  it 
exmeds  it  by  tnore  than  4  grs. ;  on  day  3  by  more  than  6  :  ou  day  4 
bj-flgrs,,  and  bo  on. 
Here  then  wo  have  another  member  of  the  xantbin  group  (for 
■iftiDe  is,  cbemically,  trimethyl  xanthin— Lea,  "  Chemical  Basis 
at  the  Animal  Body,"  p.  170),  which  taken  by  the  mouth  marltedly 
increases  the  excretion  of  uric  acid,  and  the  amount  of  that  sub* 
■kooc  passing  through  the  blood.  And  this  result  ts,  I  believe, 
thwlaiely  constant,  for  as  will  appear  presently  I  have  been  able, 
bf  tdminiatflting  caffeme,  to  produce  pathological  changes  in  the 
bbod  similar  to  those  prodnced  by  uric  acid  when  taken  in  other 
bnu. 

An  important  corollary  followa  from  this  figure  also,  namely, 
tbat  all  vegetable  alkaloids  similar  to  caffeine,  and  which  ara 
ahsBiiaaUy  ureids  or  xanthins,  must  be  regarded  as  posaible  uitro- 
JDBSJS  of  oric  acid  into  the  body,  and  I  have  already  umutiuned 
this  in  obapber  ii.  in  ralorenoe  to  the  effect  of  quinine  and  strychnia. 
^      Fig.  S9  shows  the  efl'eot  of  eating  a  sheep's  thyroid  gland,  and 
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tbia  also  apparently  produces  on  th«  first,  SMoad  ikud  thii^ 
after  its  ingestion  eoma  plus  excretion,  of  uric  acid. 

Tlie  Unt  elTect  of  taking  tbe  thyroid  wii»  n  very  marked  dii 
the  first  dose  of  the  gland  was  taken  at  1.30  p.m.,  and  it  c 
l^catly  ufTcct  ih(s  urinv  of  the  day  which  'n'lLs  11  co.  pur  hour. 
the  night  following  it  raa  up  to  138  cc.  per  hour. 


^   •  '     '    I'll 
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Tin.  &8.  — Sffhce  on  thk  Esijbrtion  of  Ukic  Acid  of  8w4 


Nolo  that  with  tbie  big  diuresis  there  was  a.  rise  of  aeldl 
urea,  and  that  the  uric  ooid  exceeded  the  urea  by  almost  iti 
that  1r  to  Kay,  there  was  uo  urio  aold  pa.s3ing  through  the  hloi 

Here  we  have  showu  in  a  very  marked  inunuer  the  p 
Stimul&tiug  effect  of  thyroid  glaad  or  oxtmot;  the  seooudi 
pressing  effect  wag  evident  on  day  4,  and  would  have  been  etil 
evident  on  dii.y  H,  but  for  the  drugs  which  hod  to  ho  taken  tc 
it  podsible  for  mo  to  work.  ^| 

Bear  iu  miud  olijo  that  acids,  meromy,  jodidce,  iron,  Inn 
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kn  o(  olber  drn^  whicUi  cle&r  udc  ticid  out  ot  the  blood,  will 
indues  •  similftr  riso  of  urea  and  a  similar  diuresis. 

The  fieqaeoce  of  oftOsatioo  ia  tho  outa  of  this  fi^rc  was  probably 
iimanlMt  ae  follows : — Eating  the  thyroid  gland  iatroiluc«d  ourtcbiu 
alru^aous  substances  and  certniit  acids  or  ficid  salts ;  ibeae  pro- 
dDCE^  «  riso  of  urea  and  of  acidity  ;  this  latter  cleared  uric  tiaiA  out 
d  ihe  blood  aud  freed  the    oapiUaries.      With    this  freedom   of 
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Fia.  39.— EFpKct  ox  tiik 


ExmKTiOK  o9  Uric 
Shkup's  Tbtroid, 
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,  MpillorioB  went  a  general  quickeuing  ol  motd^boliem,  and  a  further 
j-flM  ol  urea  and  acidity,  atid  the  relaxatioti  of  the  kidney  arturiolos 
'tllowed  of  a  profuse  diuresis  because  the  water  had  been  scanty  on 
iij  1,  and  fluid  bad  bc«ii  accumulating  in  (he  body, 

Oq  day  3  uric  acid  exceeded  urea  by  I  gr.,  and  on  day  -1  by  more 
4  grs.,  and  it  would  no  doubt  also  bavo  exceeded  it  on  day  5, 
[htt  OQ  the  tnorniug  of  this  day  there  was  considerable  headache, 
ad  drugs  which  brought  down  tho  urio  acid  had  to  ba  taken  to 
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Note  the  large  excretion  of  water  on  day  3  when  uric  acid  ts  close 
to  urea,  Orud  notio  paase(]  through  ttio  blood,  und  ilfl  steady  fall  on 
subaequeut  days  wheu  uiio  aoid  rose,  and  also  tbe  extremely  aeaaty 
water  in  the  Any  hours  of  day  5,  when  there  was  a  hoadaeho,  and 
no  doubc  an  exoeRs  of  uric  aeid  in  tbe  blood  though  the  minus  ex- 
cretion produced  by  the  drugs  brought  down  tbe  level  for  the  whole 
twenty-four  hours :  but  here  the  water  telU  us  in  which  hours  tbe 
uric  R«id  was  scant)'  and  in  which  profuse.     I  notice  also  in  a  recent  _ 
paper  in  the  British  Medical  Journal  (1897,  vol.  i.,  p.  196}  it  is  I 
stated  that  the  most  active  constituent  of  thyroid  gland  is  a  com-  ~ 
pound  of  iodine  (iodo-thyrin  or  Ibyro-iodin)  oontftinod  in  the  Colloid 
material,  and  this  is  most  interestiog,  as  I  have  just  mentioned  the 
iodides  a  few  lines  above  an.  resembling  it  in  Ihuir  action.     If  tbia  is 
HO  then  the  action  of  thyroid  gland  may  he  retention  of  urio  acid,  M      i 
HhowD  in  day  2  of  Gg.  29,  followed  by  a  rebound  and  plus  excretion  ■ 
on  days  3,  i,  and  5,  which  exactly  resembles  the  action  of  auyone  of 
the  group  of  drugit  mentioned.      Hut  I  should  also  have  very  little 
doubt  that  at  leant  part  of  its  eETects  are  due  to  the  nitrogonoas  ex- 
tractives, which  probably  dirt-clly  increased  tbe  excre^on  of  urioj 
aoid  on  days  3,  4,  and  5,  and  in  which  it  ia  well  huown  that  these' 
glands  are  rich  (sea  Professor  Foster's  "  Text  Book  of  Physiolog)-/* 
ed.  v.,  p.  162).     And  as  wo  shall  see  prettonUy  in  patients  treated  _ 
with  these  glands  or  their  extracts,  we  soon  get  strong  symptomatio  I 
evidence  of  the  paasogu  of  an  excess  of  urio  acid  through  tbe  blood, 
exactly  as  we  do  when  uric  acid  is  taken  in  other  foruiet  (see  cb.  xii.), 
and  in  my  experience,   after   patients  have  been   taking  Ui>-roid 
for  a  long  time,  they  often  suffer  from  periods  of  depression  both  uf 
mind  and  body,  these  being,  no  doubt,  contemporaneous  with  tho 
passage  through  the  blood  of  some  of  the  oxoeas  oF  uric  acid  theyH 
liave  been  introducing,  but  purtly  also  due  to  a  rebound  after  the 
action  of  tbe  above  iodine  compound.      We  shall  also  see  that  the 
administration  of  thyroid  extract  affects  the  compositioti  of  thttJ 
blood  and  precipitates  attaclis  of  angina  or  of  epilepsy,  just  as  Id 
fig.  29  it  produced  (migraine)  uric  acid  headache  in  myself,  and  that 
it  acts  io  oil  those  cases  to  a  considorablo  oxloiit  in  the  same  way  m 
urio  aoid  or  any  member  of  the  xanthin  group  would  do. 

I  may  mention  also  here  that  others  have  noted  a  large  excretion 
of  uric  acid  in  tbe  urine  during  thyroid  treatment,  and  have  also- 
seen  some  tcndoDcy  to  syncopa  while  taldng  it,'  which  bears  on  itl 
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1  ilul]  have  lo  say  presoatly  od  this  subject  in  cbapter  viii. 
3fotdfaont  ftlso  refers  in  bis  paper  in  Zcitsch.  fur  KUn.  Me^.,  to  be 
mintiODed  in  ohiiiiter  v.,  to  tbo  fftct  that  eating  calf's  thymus 
pwtly  increases  tbe  excretion  of  uric  acid  both  in  the  gouty  and  the 
bealthy,  and  thymus  iit  vcrv  similar  both  to  the  thyroid  and  to  the 
IflMQ  as  tu  tbfl  extractives  it  containti. 

8«renl  of  tbe  droga    of  which  I  have    been    epctaking    and 
bating  their  effects  to  their  action  on  uric  aaid,  are  mipponed  to 
■ve some  direct  uctiou  on  the  heart  or  vcisaelti,  or  both,  or   to   in- 
flaenco  certain  ccntroB  in  the  brain  and  cord. 

But  a  large  part  of  this  is  admittedly  mere  hypothostE,  and  we 
moat  beware  of  taking  it  aa  repn»entiog  a  proved  fact. 

I  by  no  means  wish  to  assert  that  they  have  not  the<tc  actions  on 
the  vessels  and  nerve  centres,  tny  (acts  will  not  curry  iiii;  nearly  so 
far  u  thai,  and  I  have  no  intention  of  goin(^  beyond  bhein  even  by 
the  fraction  of  an  inch. 

But  tbe  fact  that  ne  do  not  know  everything  is  no  reason  why 
•m  should  nob  observe  carefully  and  argue  logicolly  as  to  the  results 
o{  our  observations. 

To  say,  for  instance,  that  small  doaas  of  opium  in  producing 
Ineotal  atitnulation  and  well  being  net  direct  on  the  ve^isels  or  nerve 
lUtsaes,  is  I  think  to  talk  nooAcnse  and  make  two  causes  for  one 
[iffetit  when  one  will  suflioc 

Opiam,  as  I  have  shown,  clears  the  blood  of  uric  acid,  ^rhich 
'^bees  lbs  capillaries  all  over  tho  body,  and  altoretlie  circulation  from 
Iha  orown  of  the  head  to  the  sole  of  the  foot. 

The  altered  cerebral  function  ih  cither  due  tu  the  attfred  circulu* 

'  ti«&  or  it  is  liot.     If  it  is  not,  then  why  does  every  one  of  the  long 

lilt  of  drugs  mootionod  above  ah  clearing  tho  blood  of  uric  acid,  and 

bmnog  the  blood  prosBnre,  produce  the  same  or  aimilar  effects  oq 

^  cerebral  function  ? 

Is  it  likely  that  such  drugs  as  copper,  xino,  mercury,  silver* 
lithia,  acids  and  opium  all  affect  the  vomcIs  or  tho  nerve  substance 
in  tbe  same  way,  or  i»  their  action  due  to  that  which  alone  is  com* 
■mo  to  them  all — their  effect  on  tho  solubility  of  uric  acid  in  the 
Uood,  aad  so  on  the  circulation  V 

When  any  of  these  dm^s  produce  results  which  differ  absolutely 
titxa  tboM  produced  by  all  the  drugs  which  have  a  comoicn  action 
with  them  on  uric  acid,  then  some  other  explanation  of  ibeir  action 
BiHt  be  found,  but  I  am  at  present  only  concerned  with  their 
oosimoa  action. 

Aa  ragarda  0[»ani,  I  have  shown  that  if  it  is  given  when  there  is 
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dinrrhtcA,  or  when  tho  lUkalinity  of  (he  Mood  is  very  blgh,  it  wilt 
have  diOicuUy  in  reducia^j  tliK  allcnlinity  of  tbe  blood  and  afTectiogJ 
l>h«  botiiliilily  of  uric  jbcid,  aud  under  iheso  circum»C«Qces  iia  ui»u«t' 
eS'ecta  upon  cerebral  function,  us  also  upon  maucte  function,  and  Ute 
fatiguo  it  given  rise  to,  will  be  remartcable  bv  tbeir  mora  or  less  corn- 
pleto  abstmce ;  but  wIirti  opium  liiis  thim  fuilod,  il  drug  sucb  ur 
mercury  wbicb  clears  the  blood  of  uric  acid  by  the  direct  fonu«lion 
of  an  insoluble  compound  with  it,  and  is  therefore  independent  ol^ 
alkalinity  and  acidity,  will  succeed  (see  faiigue.  ch.  viii.).  ^ 

All  tho  drugs  just  mentionod,  and   many  inoru  tliat  clear  the 
blood  of  uric  ncid  and  alter  tbe  circulation  of  the  whole  body,  affect^ 
not  thu  c«rcbral  function  merely  Init  tht-  action  of  ovory  glund  aud^f 
tlMUe  in  the  body,  thu9  inci-easinfj  the  fornmlion  uud  excretion   of 
urea,  but  if  their  action  on  uric  acid  is  prevented,  then  oihor  effects 
foil  to  appear.  ^^ 

Thus  salicylates  cause  diuresis,  but  not  while  uric  acid  is  high,  ^ 
only  when  it  ia  coining  down  on  thu  tteuond  ur  third  d&y  of  their 
Mtaon :  nhila  uric  a«id  is  high,  urinary  water  is  scanty.    On  tbe 
other  hand,  druj^s  which  cloai'  the  blood  of  uric  acid  at  once  produc 
(liuresiK  in  a  few  hours. 

It  is  oguin.  I  think,  abiturd  to  say  that  any  of  the  drugs  I  ba« 
spoken  of  produce  diuresis  by  &cling  on  Ihu  renal  upithcliuui. 

If  it  is  said  that  thoy  act  on  tbe   renal   veasels,  and  not  only  oa 
the  renal  vessels,  but  on  all  the  otht>r  vessels  uf  Ibo  body  at  tbqA 
same  time,  I  should  oiler  no  objection.  ™ 

But  to  titiy  tiiat  the  suiistauoes  belon^ng  to  this  lar^e  group 
(only  a  few  of  which  1  have  mentioned  and  given  figures  of)  which 
have  the  power  of  diminishing  the  excretion  of  uric  acid  in  the 
urine  and  clearinjj  the  blood  of  it.  produce  diureftis  by  acting  ou  the 
renal  epithelium,  mental  brilliancy  and  well  being  by  acting  OD  the 
nerve  centres,  increased  flow  of  aaliva  by  acting  on  tbe  Balivary 
epitbeliutn,  and  of  other  oxerotiou);  by  acting  on  the  cells  of  the 
stomach,  intestines,  liver  and  skin,  increaM  of  nroa  by  acting  on 
muscle  fibre,  and  increase  uf  expired  water  by  acting  on  the  pul- 
monary cpitheLium,  and  to  ignore  while  we  say  thitt  Ibat  the  whole 
of  tbeao  Buhsta.ncos  free  tho  capillarioti,  lower  the  blood  prMSOMtl 
and  so  affect  the  circulation  from  (^nd  to  cad  of  tito  body  and' 
through  all  its  tissues,  is  to  talk  tho  most  absolute  nonsense,  to  make 
the  straight  crooked,  und  the  simple  coiiiplux.  ^m 

111  the  csxnti  of  any  single  one  of  theae  substances  which  baa  thg^ 
power  of  diiniuisbing  tbe  uxerelioii  of  uric  acid  and  as  a  result  of 
this  (for  it  occurs  constantly  in  physiology)  tncreAsitig  the  excretion 
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0/  water,  it  is  easy  to  show  that  it  increaseB  not  only  the  unD«,  but 
aiio  the  sneat,  saliva,  and  all  digaHttve  secrabions  an<t  fnnotions, 
uuneaacs  IbQ  water  given  off  from  tho  Inngs,  raises  the  tomporatur© 
ot  the  skia  and  extremitiea,  and  increases  cha  formation  of  tirea, 
liias  doDiinatuig  the  phunoiuuna  of  (ttti;^u» :  and  that  all  thia  ia 
conUmporanaous  with  a  general  freeing  of  capillaries  and  a  fall  of 
Mood  prossuro.  and  that  ovorybhiDg  that  prodacca  these  two  laet 
will  alao  prodaee  all  the  other  effectti. 

lo  6g.  22  we  se«  thu  r\»e  ct  wiLler  and  also  the  rise  of  urea,  and 
ttntilarly  in  fig.  31  there  is  a  rise  of  tirea  ae  welt  as  &  riae  of  water 
wfasD  uric  acid  is  brought  down  by  iodides ;  a  similar  rise  of  water, 
eoatMDporanoous  with  the  clcamnoo  of  the  blood  of  uric  acid  and 
the  rapid  improvemeut  of  the  blood  decimal,  is  Keen  in  the  cose  of 
the  patient  who  Look  iodide  of  mercury  for  ubluruKia  (fig.  48). 

We  sliall  see  aIbo  in  many  other  pla(»!H  that  thin  same  iodide  of 
laateary  is  perhaps  the  most  powerful  drug  wc  have,  and  the  one 
OB  which  we  emn  most  depend  to  clear  the  hlood  of  uric  aoid,  and 
ocnmberaci  most  of  its  effects  in  the  uatisation  of  disease. 

fiat  evoD  this  drug  will  (ail,  and  may  fail  ignominioualy,  if  it 
wnmeo.  natiTatton  aud  gastro-iDMstinul  irritation  und  diarrhcra,  for 
these  troublos  always  depreitit  urea  and  ncidity,  and  incrcsaso  the 
aUulinity  of  the  blood,  and  llioy  will  aluu  diminish  the  absorption  of 
the  iodide,  and  under  these  circumstances  the  uricacidscniia  and  its 
tflecta  will  continue  in  spite  of  the  drug,  and  you  niuflt  now  get  the 
stomach  and  intostioc-s  into  proper  order  before  you  will  have  any 
power  to  diminish  the  Gxcrebion  uf  uric  acid  with  drugs. 

*Bn  primary  slimuliuil  aotioti  of   uric   acid   and    its   congeners 

belog  thus  in  evidence,  aod  it  being  also  clearly  proved  that  this  is 

due  to  (heir  interfering  for  a  time  with  the  at^uhiUty  of  uri<;  acid  in 

the  bliMul,  wo  are  in  a  poxition   to  explain  eompl4>tely  the  primary 

suntttlatiog  effecta  of  tea,  coffee,  cocou.,  guarana,  lieE^f-tea,  meal  ex- 

traeta.  soups  and  thyroid  extinct.  aUu  the  use  ot  such  things  as 

figeoa's   dung   in   ancient  preacnptionH,   and  a  draught   of  child's 

^^nioe  ae  a  ^Limulaut  by  som<;  nations  at  the  present  day, 

^B      It  is  a  point  of  no  little  interest   that  thoRe  stimulating  effects 

^nn*  in  all   eases  due  to  one  and  tbe  same  chemical  »ub»lance,  and 

Vare  produced  in  exactly  the  same  way,   and  that  this  is  also  fol- 

lonmsd  later  on  by  depreesion,  whiob  requires  further  stimulation  to 

remoreit. 

I  am  indebted  to  my  friend,  Mr.  H.  6.  Meakin,  formerly  bouse 

And  bouse  physidau  at  the  Metropulitaii  Uoupital,  for  the 

inforinatvoi)    that  in  Morocco  the  popular   remedy    for 
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Bevere  fright  in  n.  oUild  in  b  drink  of  Diine,  prefombly  that  of  a  virgin; 
I  wilt  merely  rumai'k  thub  It  l)y  a  virgin  is  meant  a  yonug  girl 
recently  arrived  at  piiborty,  her  arine  would  probably  contain  more 
uric  ucid  then  Uma  at  any  othoc  period  of  hor  liEe  {sea  Bg.  51). 

I  am  also  indtjbled  to  Dr.  Rusblon  Purkflr  for  a  rcforonoo  to  a 
paper  by  Dr.  R.  Neale  in  "  Food  and  Sanitation."  June.  1S94,  p. 
195,  in  ivbich  he  says,  "  In  Soubb  America  the  urine  of  little  boya  a 
epokon  of  bigbly  as  a  stimulant  in  maltgnant  Bmall-pox. 

"  Among  tbfl  Chinese  and  Malnvii  of  Batmvia  urine  is  vory  frcoly 
used.  One  oF  tho  worst  ca»ea  of  epifitaxis  ceasod  after  a  pint  of  J 
fresh  urine  was  drunk,  although  it  had  for  36  hours  or  more  resisted 
avery  form  of  Europenn  medicine.  Thia  was  by  no  means  an  ao- 
Udual  result  of  tb<>  use  of  urin«,  as  I  vaa  told  by  many  of  the 
native-t.  Ar  a,  stimiilunt  and  general  pick>up  I  have  often  seen  a 
g!a«ii  of  cliild'^i  or  young  girl's  urine  tossed  o£f  with  great  gUfito,  and 
apparent  beneJit,  I>r.  Haetingg'  report  of  the  value  of  the  excreta 
of  rcptiloti  in  1362,  in  tha  Inrntment  of  phthisis,  will  also  be  freah  in 
the  recollection  of  the  older  members  of  the  profession."  | 

As  regards  the  epistaxi>>.  tho  urine  had  no  doubt  exactly  tlie 
same  effect  as  tbo  iodide  of  mercury,  of  the  value  of  which  iu  other 
forms  of  Uarmborrhatfc  I  shall  have  to  »podc  presently,  i.e.,  it  cloared  i 
the  blood  of  uric  ncid,  and  Lowered  the  hinod  pressure ;  and  reptiles' 
excreta  in  plitlitsis  act  in  the  same  way  as  meat  diet  and  other 
things  of  which  I  shall  have  Co  speak  in  chapter  ix.  i 

I  would  alflo  remark  in  passing,  that  fright  is  a  powerful  de- 
pressant, and  generally  upsets  digestion  and  metctbolisoa,  prodacin^ 
urieacidiBmia  (bence  hn  common  oonnection  with  tha  onset  of 
chorea,  see  chapter  xvi.)  and  a  draught  of  tirine  or  a  dose  of  urio 
add  would,  as  some  of  the  procoding  figures  show,  be  a  very  good 
way  of  clearing  the  blood  of  uric  aoid  and  putting  au  cod  to  the 
deprcaaing  effects  of  fright ;  almoal  any  of  the  above -mcntioaL-d 
Btimulants  in  daily  use  would  do  as  well,  hat  possibly  Id  Morocco 
urine  in  more  easy  to  obtain  than  moat  of  the  others. 

These  ggureu,  then,  practically  show  that  uric  ooid  and  many- 

auhstances  ohemically  related  to  it,  an  the  xanthina,  alkaloids  audj 

ptomaioos.  when  taken  by  the  mouth  whothor  iu  food  or  aA  an 

addition  to  food,  patss  into  the  blood,  and,  when  the  condiUoDs 

in  that  fluid  arc  fovourablo  to  their  solubility,  remain  there  till  they 

jre  excreted  in   the  urine ;    that   thoy   are  not  to   any  appreciable 

jjlent  converted  (as  was  supposed)  into  urea;  that  the  riaa  of  urea 

^oub  these  substancAs  produce  is  secondary  bo  the  rise  of  acidity 

^t^  they  aldo   produce ;    and  that  other  acids  which  introduce 
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M  nitrofpea  iato  the  body  produce  a  similar  rise  in  the  excretion  of 

Uttk 

FhHD  these  [m&s  I  think  we  may  diftw  a  tow  general  ooncln- 
aoDS. 

First,  that  the  amonnt  or  uric  acid  in  the  blnod  of  man,  and 
probably  of  animals  bIho,  ia  not  a  uiuru  matlur  o(  cbuncc,  but  is 
>lwa>-s  subject  to  oertun  definite  ralea,  which  to  my  miod  can  bo 
Kimmed  up  by  saying  that  tbo  amount  of  uric  acid  in  the  blood  is 
proportional  to  the  solvenC  power  of  that  fluid,  and  its  contained 
taila  for  aric  acid  and  its  Baits.  Increafle  of  solvoub  power  means 
iocnaBe  of  anitu  in  thv  blood,  so  lODg  as  there  in  urate  anywhere  in 
the  body  to  be  disRoIved ;  and  by  influencing  the  solvent  power  of 
the  blood  we  cau  influence  within  limits  the  ainoaut  of  uric  acid  it 
contains;  we  can  abio  influence  it  indirectly  by  the  amount  of  uric 
acid  wo  introduce  rvady  formed  in  the  food. 

Soeond,  exoesB  of  urio  acid  in  the  blood  means  contemporaneous 
axeess  of  urie  acid  over  urea  iu  the  urine  :  though  oa  the  urine  in 
ihe  bladder  may  be  a  mixture  of  urines  excr«ted  under  8«varal 
difiereot  oonditions  of  blood,  it  must  not  bo  expected  that  the 
aoMmot  in  lh«  two  fluids  will  correspond  too  cloecly. 

This  rule  probably  holds  in  all  oases  in  physiology,  btit  in 
pathology  there  h  at  least  oue  well-marked  exception  to  it,  namely, 
Btphritis ;  for  in  this  condition  the  alkalinity  of  the  kidney  is  pro* 
hably  diminiabod  by  the  irritative  procusaos  ^oing  on  in  it,  bo  that 
ther«  may  be  (and  aeoording  to  Profefiaor  v.  Jakach  there  is)  excess 
nf  uric  acid  in  the  blood,  and  yet  it  may  be  unable  to  paaa  the  kidney 
JBlolbonrine.  Hence  we  get  in  nephritis  chronic  retention  of  urates 
and  chronic  uricacidicmia  (of  which  tho  signs  are  welt-marked) 
without  cxc«as  of  urates  in  the  urine. 

Thitd,  the  {)uanlity  of  urate  in  iho  various  organs  and  tissues 

to  stand  in  a  certain  order  of  proportion  :  thus,  the  liver  and 

have  most,  the  kidney  decidedly  less,  and  tho  muscles  least ; 

Uw  quantity  io  (ho  blood  varies  considcruhly,  but  it  always  contains 

ieu,  oFten  much  lees,  than  the  liver  or  spleen  from  the  same  body. 

The  quantities  found  after  death  in  the  blood  again  bear  fairly 
litA  relations  to  certain  disenscs ;  in  pneumonia  cnnca  there  is 
son  to  ba  a  large  iiuantily  ;  but  in  meningitis  and  other 
in  wbioh  the  temperature  is  high,  and  rising  at  death,  there 
vUl  be  very  little;  again,  in  death  from  chronic  wauting  diHcaso 
IfaerB  will  be  a  good  deal,  especially  if  there  are  urate  depositii  iu 
the  }omte. 

Id  the  oate  in  which  the  kidney  contained  fto-coUcd  uiic  acid 
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infarcts  the  temperature  wits  hif^h,  anil  rininji;  at  death,  whlcli  wu 
duo  to  marasmus ;  we  should,  thcrttfore,  cxpuct  very  Uttle  urate  in 
the  blond,  because  it  hiul  been  drivnn  out  of  it,  and  the  infarcts  in 
the  kidney  proimbly  show  us  one  of  the  places  Into  which  il  had 
been  ilrivuii,  theru  beicg.  iti  Fact,  a  gout  of  the  kidney,  this  possibly , 
being  secondary  to  bhe  irritation  of  provioiia  uricaoidioniia. 

It  thus  so^ms  to  mc  to  be  practically  certain  that  whoo  uric  acid] 
ia  found  in  axcesR  in  the  hlood  nftcr  death,  it  was  in  eNC««s  in  tbat 
fluid  at  the  time  of  death,  and  was  passing  from  It  in  excess  io  the 
urine  :  iind  the  t-xcess  in  both  fluids  is  due  to  the  action  of  the  same 
CBUS08  which  determine  excexs  in  them  during  life.  ^ 

I  hnve  shown  tbat  I  can  alter  the  amount  of  tirio  acid  in  th»M 
urine  at  any  time,  and  that  in  addition  to  the  above  ar^ineot  I      ' 
h&ve  good  clinical  reftsoDs  for  believing  tliat  I  alter  at  the  same 
time  the  amount  in  the  blood.  ^M 

That  when  I  increase  the  amount  in  the  blood  by  RinnR  an^: 
alkali.  1  at  onco  bi-in^  about  obHtniction  of  the  capillaries  tlirongh- 
out  the  body,  thua  raising  the  blood  prassuro  and  slowing  the  heart, 
and  causing  deficient  circulation  in  numerniis  organs,  the  efTect  of 
which  iii  HooQ  visible  in  cold  surface  and  extremities,  mental  dcpros- 
Bion  or  hoadachc,  and  scanty  urine  containing  a  relative  escess  o£^| 
uric  ouid.  ^M 

IE  I  now  reverse  the  process  by  giving  an  acid  I  at  once  free  all 
the  eapillarioH.  and  tlit*  uric  acid  is  drivi-ii  out  of  itm  IiIoihI  into  Ihe^ 
lirar,  spleen,  jointii,  Ac.  iinil  if  much  of  it  in  sent  into  the  lalter  iH^M 
generally  rundcrs  its  presence  clinically  evident  by  a  certain  umount 
of  shooting  and  pricking  pivin,  or  more  »&vere  irritation  up  to  (iislineti 
arthritis  ;  the  fr«e  capiUariea  allow  a  lowering  of  the  blood  pressuraj 
and  the  lieart  quickene  its  jiaoe.  tlie  surfiiee  nnd  extremities  beoont»  I 
warm,  the  mind  is  clear  and  tranc|uil.  the  urine  increases  in  quantity jj 
and  shows  diminished  uric  ucid. 

That  the  alterations  in  the  amount  of  uric  acid  in  the  tuina  so 
produeod  are  altoratioiis  of  excretion  merely,  and  that  the  quantity 
to  be  found  in  the  blood  at  any  time  depends  on  its  solvent  power 
for  uric  acid,  the  amount  daily  introduced  in  the  food,  and  the 
amount  previously  btorud  in  the  liver,  splceu.  joints,  uud  other 
ttBSues  on  which  the  solvent  can  set.  That  when  the  alkalini^  of 
the  hlood  (■>.,  its  solvent  power  for  uric  acid)  is  reduced  it  contains 
little  or  none;  hut  when  lU  alkalinity  is  increib»ed  it  may  contain 
very  Itu-ge  quantity. 

That,  as  I  have  previously  pointed  out,  all  flnctuattocs 
crction  taken  over  il  long  peri^iil  of  lirne  praotically  balancQ 
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odiar,  giving  a  re»ull  ne&r  wb&t  I  believe  to  t'ept'eeent  the  i-eal  forma- 
tion of  nric  »ei4,  viz.,  1  of  uric  ocid  to  35  op  40  of  urea. 

That  though  tbo  lftrj;e  t'.xcfetion  of  tirio  acid  in  splenio  leuoooy- 
thAtnia,  for  imtance,  ]oo)»  for  n  time  like  excessive  fonnation,  it  in 
pn>bably  merely  the  ]>u«su(;u  uut  of  tin;  liody  of  Inrge  lunoiints  of  uric 
wu<l  vbioh  were  retained  in  the  ei&i-ly  febrile  stages  of  the  disease. 
Thnft,  in  a  CMe  of  thin  IHnii  I  wna  ablo  to  examine  after  death,  I 
found  in  the  blood  -06  [ler  cenl.,  a  very  larj^e  liver  and  spleen  con- 
tained bctwoBn  them  100  Riiuns  of  it.  there  wcru  umtu  calculi  in  one 
kidtiey  nod  erosion  in  the  j^^tit  tov  joint,  but  no  deposit  of  urutes 
/       there  (see  "  St.  Bartholotue'Nv's  Hoapital  Post-morUm  Book,"  case  of 
)        N.  T.,  age  32,  April  2S.   1892).     Ht-re  thn   urates  wero  being  ilis- 
salvnd  and  pasaed  out,  and  some  of  tliem  unfortunately  got  deposited 

^'m  the  kidney  on  the  way,  and  proliubly  the  liver  and  Bplwiu  contained 
arneb  more  uric  aeid  eailier  in  the  disease,  for  in  these  cases  we 
kooiw  that  there  are  often  inlarcnrront  pyrcxial  attacks  iliirin^  which 
ibe  tpleen  enlarges  (see  Lancet,  vol.  i.,  m92,  p.  S65),  and  duiin^ 
wbicb  I  would  odd,  the  atoru  of  urates  in  the  liver,  spleen,  and 
jotiils.  and  the  body  geaerully  is  increased.  So  thati  while  I  do  not 
deny  lliat  a  process  of  which  T  have  no  knowledgo,  visf..,  excessive 
farnmtion  of  one  acid,  may  nevertheless  occur  (in  cxcpjir  that  is  of 
tbo  asual  relation  to  urna)  I  am  in  a  position  to  usHurt  that  I  believe 
all  my  results,  as  well  iwt  U)o»e  of  Profes.'^or  v.  Jaksch,  can  l>e  ex- 
pUtDed  by  fluctuations  in  excretion.  sadaA,  as  is  generally  the  case, 
fay  more  or  less  conRtnnt  introduction,  and  further,  that  all  the 
results  wbich  can  be  produced  by  drugs  are  in  favour  of  this 
explanation,  but  ar«  quite  iuexplicuble  on  any  theory  of  exees-sive 
(otuutioii  or  deficient  oxidation. 

If,  for  instanoo,  the  pluft  excretion  of  tiric  acid  under  alkalies  or 
wBeylalea  (fig^.  6  and  8)  i%  dur  to  a.  plun  formntion,  why  does  it, 
txoepi  under  pathological  conditions,  not  continue  for  more  than  two 
or  three  days?  And  even  in  pulhulogical  conditions  it  does  not  con- 
tinue long,  for  in  the  case  of  splenic  leucocj'thfernift,  of  which  I  give 
r  notes  in  chapter  xii.,  a  coursoof  salicylate  of  soda  Ronsiblydiniiiiiglicd 
Vu  excretion :  white  at  the  first  administration  of  the  drug  I  got 
cxoretionB  of  1  of  urio  acid  tor  12  of  urua,  it  gradually  diiuinishod  a& 
the  drtig  was  continued  down  to  1  to  24  or  less  ;  in  other  words  the 
Mores  of  nraUi  in  the  body  wuro  slowly  being  reduced. 

Tliv  facts  above  pointed  out.  that  the  liver,  spleen,  and  jointw 
contain  large  amounts  of  uric  acid,  arc  in  accord  with  Sir  A.  Garrod's 
theory,  and  with  my  cxptauatiuu  of  my  results  ;  and  in  nccordnncu 
vith  these  the  amOTiQts  in  all  these  organs  and  tissues  can  W 
srasaed  or  diminishe<l  at  pleasure. 


Ulllc;  AOID. — OIIAI-TBB   111. 

That  this  expliuiation  satisfnotorily  occoantB  on  the  one  hand  lc»- 
the  well-known  pbj'iiiologiceil  13uctufttion»  in  the  excretion  of  uiio 
acid,  liotl  oxi  lliu  otliur  for  tbu  pruvioutsly  rccordcU  relations  of  uvrbc4e 
eyries  of  diseases,  ae,  for  instance,  the  alternation  of  gouty  arlhhlis 
{i.e.,  rotcntion  of  uric  acid  K'^i'^K  '^^  '"  ^^^  joints  and  its  absence 
from  the  blood),  with  such  diseaseii  a.3  headache,  epilepsy,  mental 
dcprcsBioii,  and  glycoguriii,  with  uxoess  of  urio  acid  in  thn  blood  and 
urine.  The  arthritis  corresponding  with  free  oapillariea  and  low 
tension  pulsQ  frotu  ahsenco  of  lu-ic  add  from  the  blood,  and  the 
latter  diseaites  with  ohntructed  capillaries  and  high  tension  pulse 
from  the  excvss  of  urio  acid  tn  the  blood. 

That  la  all  these  cases  the  excretion  oF  uric  acid  in  the  urio* 
eorreaponds  with  the  amount  in  the  blood,  and  that  the  facts  about 
theu  diseaMM  have  been  recorded  by  obherti  who  had  no  knowledge 
of  their  real  relation  to  uric  acid. 

It  BQems  to  ino  that  it  is  iiupousible  to  explain  the«o  facts  either 
on  the  theory  of  exoesaive  formalion  or  on  that  of  deficient  oxida- 
tion, while  Sir  A.  Garrod's  diclum  in  the  cai>e  of  lead,  "  tbe  blood 
beoomes  loaded  with  uric  acid,  not  from  its  iucrea^  formation, 
but  from  its  impurfcct  excretion,"  servos  with  the  help  of  oar  more 
recent  knowlodgo  about  introduction,  to  explain  the  wholA  situation. 

It  is  now,  I  hope,  obvious  that  wa  ean  not  only  explain  all  tbe 
pby^ologtcal  fluctuations  in  the  excretion  of  uratM  and  most  of  bbe 
patholo^cal  alterations  as  well ;  hut  that  in  accordance  with  my 
law  of  soUibiUticB  we  can  iiuitato  nature  and  domonstrato  the  offccts 
of  urioacidiemia  ou  the  function,  nutrition,  and  structure  of  the 
tisBueii  of  the  human  body  to  any  required  extent ;  and  where  the 
urates  already  in  the  body  are  insuflicient  for  our  purpose,  we  cao 
increase  them  by  the  simple  process  of  caking  them  in  one  form  or 
another,  by  the  mouth  (see  also  chapter  xU.}. 

It  is.  I  know,  believed  Ly  some  of  ray  fellow  workers  that 
Horbaczicwskt  has  demonstrated  that  urio  acid  is  formed  firom  the 
nuclciu  of  cells,  especially  that  of  white  blood  cells. 

And  supposing  for  a  moment  that  we  take  this  as  a  proved  fact, 
I  will  merely  point  out  that  it  affects  in  no  way  either  the  facts  I  am 
now  bringing  forward,  or  the  conclusions  I  found  upon  them. 

For  if  it  be  true  that  the  nuclein  of  certain  colls  is  converted  into 
orw  acid,  the  rest  of  the  cell  may  be  simiiarty  converted  into  urea, 
and  the  relative  formation  of  thosv  two  substances  may  not  be  one 
bit  alTcctud  thereby.  Ttiis  would  be  qnite  on  all  fours  wilb  the 
seggcftUon  of  Sir  A.  Oarrod  previously  referred  to,  t^hat  certain  cells 
ID  the  kidney  form  urea,  and  certain  other  cells  less  m  aumber  form 
one  acid. 
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Horhaczewski's  observation  that  feediug  on  naclein  increases  the 

excretion  o(  urin  acid  is  probably  qulto  correct,  but  to  my  mind  chi^  by 

no  meaas  amounts  to  proof  that  there  is  any  new  formation  of  uric 

aitoii.;  for  in  the  first  place  is  it.  quite  certain  that  the  nucloin  or  tha 

^ileen  pnip  from  which  it  is  obtainud  docs  not  contain  xantbia, 

hypoxantbio,  &a.,  which  i<i  merely  introdaced  into  the  body  as  tho 

previous  figures  show  that  it  can  1i«.  and  iu  the  second  place,  is  ifa 

not  a  tact  that  spleen  pulp  and  nuolein  contain  phosphates  and  that 

tfaMS  phosphates  may  iaoreaec  the  excretion  of  uric  acid  by  iicticg 

as  solreQU  (see  6g.  7)?     If  this  is  the  case,  the  administration  of 

nnclein  after  a  couiKe  of  nalicylatas  would  produce  letoi  in[;rea.se  in 

the  excrdton  of  uric  acid  tbuu  tbo  aauiu  quantity  of  nuoleiu  adoiin!- 

•Itnd  before  it. 

But  as  I  Iwvo  said,  Horbaczowski's  conclusions  affoct  me  but 
little  ;  if  they  prove  to  be  true  we  shall  mnrnly  have  to  add  nuclela 
OD  to  ibo  list  of  gubtitances  itbove  ^iveu,  which  are  uithor  uric  acid  or 
to  closely  related  to  it  thai  human  physiology  makes  short  work  of 
the  snull  (liffereace  between  them. 

It  n&lly  matters  nothing  to  me  whether  urio  acid  is  present  in 
uiiiaal  tissue)!  as  nuclein.  as  xanthiu,  hypoxauthiu,  or  as  urates 
risible  to  the  naked  eye,  I  am  only  concerned  with  the  fact  that 
«(UQ  taken  as  food  they  produce  dioctiso  by  introducing  this  urie 
uidinto  the  body  of  man  ;  and  this  is  the  answer  to  the  question 
wiueh  originated  my  research. 

If  it  was  true  that  urio  acid  when  swallowed  was  at  once  con- 
Tcrted  into  urea,  as  used  to  be  supposed,  tbcD  liorbaczowslci's 
toodasions  would  stand  on  much  stronger  ground,  for  any  in- 
ccsass  of  uric  aoid,  he  observes,  must  be  due  to  new  formation ; 
bat  my  results  show  that  uric  acid  in  foods  is  not  converted  into 
UTM,  on  the  contrary-,  it  is  absorbed  uucbanKcd  into  tbo  blood,  and 
(Muses  grndaally  into  the  urine  in  quantity  directly  proportlooal  to 
the  amount  introduced. 

My  researches  thcu  return  me  thi-s  answer  bo  my  question  as  to 
the  connection  between  the  ingestion  of  auinial  tisauus  and  their 
prodoeta  aod  urio  acid  in  other  forms,  and  the  oaustitiou  of  the  urio 
atid  bdadaohe  (migraine),  that  these  substance!)  not  only  iotroduco 
■  considerable  quiuitity  of  uric  acid  into  the  body,  hut  this  uric  acid. 
Is  proceaa  of  introduction,  interferes  with  tho  solubility  iu  tbo  blood 
of  uric  acid  previously  formal  in,  or  introduuud  into,  the  body ;  and 
ill  both  these  ways  tends  to  form  a  nlore  of  uric  acid  in  certain 
organs  and  tissues  of  the  body. 

As  the  result  of  more  or  less  natural  changes  in  tho  alkalinity  of 
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tho  blood,  the  uratcH  thus  stored  up  tand  from  time  to 
iuto  eolation,  and  uric  uciti  may  then  for  a,  time  be  present  in  tiie 
blood  in  ooQsiderable  exoe^tt,  and  tbia  exeesii  of  uric  acid  prodooes 
siieb  cb&ngea  in  tbo  circulation  as  are  amply  snlllcieiit  to  account  for 
the  pain  in  the  head. 

Lastly,  Ihcy  show  that  this  heibdache  can  be  completely  pre- 
vented by  stopping  this  needless  iotroductioo  of  uric  aoid,  and  that 
this  can  be  done  without  reducing  urea  below  the  physiological  level 
of  3|  gra.  per  lb.  per  day,  if  earu  is  taken  to  get  the  required  nitrogen 
from  subtttnnccs  which  contain  little  or  no  uric  acid  or  xantbin  com- 
pounds. So  that  wo  should  probubly  not  be  very  for  wrong  as  regards 
this  countrj-  if  we  put  down  the  uric  acid  headache  and  most  of 
its  concomitant  symptomi;  to  poisoning  by  thi^  fteeb  of  animals,  more 
or  leas  aided  by  theifne  and  similar  vegetable  allialoids.  and  "  the  uric 
acud  diathesis,"  to  whidi  thnso  trouhlos  v/ew.  said  to  be  due,  is  thss 
Been  to  be  nothing  but  a  myth.' 

If  this  was  tho  only  reuult  of  my  reeeiu-ch  I  '^hould  have  no 
reason  to  hf.  ttorry  thnt  my  onfTpringR  induced  me  to  undertake  it,  bat 
in  tbo  couj-sc  of  this  research  it  hrts  griidually  become  evident  that 
an  enormous  uambcr  of  the  diseases  of  the  human  body  own  a 
oausation  which  is  practically  identical  with  that  of  the  uric  acid 
headache,  nnd  furtlier,  that  uric  acid,  in  oontrolling  the  circuhition. 
exerci«os  a  directing  power  over  the  phywology  of  tho  human  body 
to  an  extent  which  was  quite  undreamed  of  at  the  beginning 
of  this  ressarch. 

In  the  chapters  which  follow  I  hope  ws  shall  see  that  the 
knowledge  thus  obtained  has  tho  best  hall  mark  of  truth,  m  that 
it  gives  UB  a  remnrkablo  increase  of  power  both  to  prevent  and  cure 
disense. 


CH.MI'ER  IV. 


Ubic  Acid  and  MBTAtioLiau. 

At  ihia  point  I  prapoM,  Jo  order  to  give  my  rondera  a  gnup  of 
tbt  sabjwt,  which  may  be  of  some  practical  utility,  to  state  in  & 
(ewvords  wli&l  we  hare  aliciuly  tcaroeil,  and  in  e<jually  ftsw  words 
■rtut  Wc  seem  likely  to  loarn  in  the  chaptern  that  follow ;  leaving 
ihem  la  judgo  when  they  have  reiul  thc^c  chaptcra  whether  tny  etak'^- 
naots  Kre  sufficioatly  supported.  .\nd  I  would  before  doing  ko 
mabd  them  again  lliaD  I  am  presuiiting  to  tliem  qo  Quitihed 
picture,  bat  apreliaunary  oommunioAtion  on  a  progreasive  renearoh, 
OB  i  subject  whieli  is  stiU  plastic  in  all  directions,  and  with  rcgaTd 
U  vrhicb  mach  still  r«tiiftinft  to  he  learned. 

We   see  then  as    the    result    of    the  re'teitrchea    mentioned    in 

prBvious  chapters,  that  the  uric  acid  daily  bscruted  in  the  urine 

Minet,  or  may  oome,  from  three  eourcee :  (L)  the  iirio  acid  or  urate 

(ornied  out  of  oitrogenons  8iibetanc«s  alonfi;  uHth  a  sei-tain  amount 

of  ana,  probably  in  the  proportion  of  1  of  uric  acid  to  35  or  40  o( 

ma.    {2)  Uric  acid.  uratcM.  or  uther  mc-mbL'rs  of  the  xantbin  group. 

Moaffoinu  and  other  vc^table  alkaloids  introduced  with  the  food. 

(3)  Uric  acid  or  urates  previously  stored  in  the  body  which  paws 

into  the  blood  whtuiovcr  the  alkalinity  of  tbat  fluid  fnvoars  their 

wlation  in  it. 

I  may  here  state  that  uric  noid  in  the  title  of  tliiii  book  and 
gcaunUly  throughout  the  book  itself,  unless  otherwise  apeoified,  is 
used  aft  an  iDcItisive  term,  comprehend itig  uric  acid  and  its  salts. 

When  in  tbo  24  bour«  urine  uric  acid  is  present  in  the  relation 
to  urra  of  L  to  3.5,  we  coDclnde  that  this  uric  acid  was  formud  along 
vritb  the  urua  uf  that  day,  and  piissed  directly  down  the  ureter  into 
the  uriuo,  and  that  there  was  tio  urio  acid  furnished  direct  from  the 
food  or  from  tho  stores  in  the  body.  If  nny  uric  iicid  wns,  intro- 
doood  in  tho  food  this  was  not  allowed  to  remain  in  the  blood, 
bacaasc  the  conditions  of  that  Huid  were  unfuvourahio  to  its 
lability,  and  for  the  same  reason  no  uric  acid  was  taken  up  from 
>tM  io  the  body. 
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If,  however,  uric  acid  was  excreted  in  tho  relation  o(  1—20  or  ■ 
35  of  Dma,  we  concludu  that  tlio  oxcess  over  fonnation  (1 — So)  is 
made  up  from  uric  acid  introduced  with  the  food  or  taken  up  ixotn 
the  deposits  in  the  body,  or  both.  | 

Uuder  these  conditions  it  is  quite  ensy  to  imderatand  why  all 
Hubstanci}))  wliich  form  uolubli)  uouipoimdtt  with  uric  ucid,  <»-  in- 
creoHe  its  solubility  in  the  blood,  should  increase  its  escretton  ;  aud 
why  nil  sul>stanci»i  which  form  ineolublf  eoaipouuds  with  it,  or 
diniioish  its  solubility  iu  the  blood,  should  dimiuiftb  iH  exeretioQ,       ' 

If,  oil  the  other  hand,  the  excrettoD  of  uric  acid  is  very  low, 
having  the  relation  to  mea  of  1 — 46  or  1 — 50,  we  muat  couolndu 
that  soinu  of  the  uric  ucid  formed  ou  ibis  duy  met  with  conditioas 
in  the  kidney  which  were  uiifiLvounLhlc  to  itd  solubility,  and  was 
retained  there  instead  of  passing  at  once  down  the  ureter,  and  we 
know  that  the  kidneys  may  contain  an  amount  which  rariea  from  ft 
small  percvnta^e  up  to  a  quuntity  which  is  plainly  riaiblo  to  tbo  oya. 
(see  p,  73.)  ^ 

I  thus  re^rd  the  formation  of  uiio  acid  in  the  body  as  prae- 
tically  constant  in  relation  to  urea;  white  excretion  varies  partly 
with  thu  condilionH  alTecting  ttH  soluhility  in  the  blood  and  paulJy 
with  the  quantiliea  introduced  iu  the  food,  or  praviously  retained  in 
the  body,  i.c.,  the  quantiticB  available  for  solution. 

I  absolutely  dinheiievc  in  the  formntion  of  uric  acid  as  a  cause  of 
disease  ;  nor  do  I  sue  any  proof  that  the  gouty  man  forms  any  tnore 
than  the  non-gouty  in  rel&kiou  to  hiauruu  ;  but  thu  gouty  man  often 
indulges  largely  in  ikuimal  food,  and  »■)  a  result,  forms  more  urea 
per  pound  of  body  woi^ht  lIuid  the  physiologiata  would  allow  him, 
and  uric  aoid  in  prDportion  ;  and  he  aino  abiorba  directly  from  his , 
food  a  cousiduralilu  ijuaniity  of  uric  acid  or  xsntbin  compounds, 
take,  tbcrefote,  a  hup<;[ul  view  iu  rcguid  to  tbeso  diseases,  bcuv 
these  erroni  of  diet  can  be  ehmicated  :  but  if  there  really  WM 
exeewire  formatiou  of  uric  acid,  this  might  be  beyond  our  control. 
It  is  obviously  then  in  our  power  to  control  the  excretion 
orio  itoid  by  controlling  tJio  condilionii  affecting  its  eolubility,  and| 
also  the  quantities  directly  introduc«d  in  the  food,  or  formed  from  it 

From  the  clinical  history-  of    the  uric  aoid  headauhe  we   Ig 
that  at  the  time  of  the  attack,  when  thei*a  is  an  exoesg  of  nrio 
iu  bbu  blood  aud  iu  the  urine,  the  pulse  is  generally  slow,  and  of 
high  tension, 

And  it  will  appear  iu  tha  next  chapter  that  this  is  due  to  ob- 
struction of  the  capiliarieH.  of  which  there  is  abundant  evidence  in 
the  cold  akia  and  extremities  that  accompany  the  headache.     And, 
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tmy  Bttlo  experimentation  will,  I  believe,  suffice  to  convince  ajiy 
OM  Ibftt  otMtroelioD  o(  the  cupilluricH  varto»  directly  with  ihv  uric 
•aidtlnt  is  aiKolktiog  in  the  blood,  even  if  fig.  5  does  not  of  itself 
*afie«  lo  prove  H.  And  this  obetructiou  of  capillaries  will  produce 
ivo  results:  (1)  k  rise  of  blood  pre-^Aur^  in  the  heart  and  great 
rctaels  on  the  pfxiximal  eide  of  (he  obstructed  vessels — high  arterial 
Muion,  or  high  blood  prcMurc.  and  {2)  a  dclieicnt  ciroulatiou  (uid 
tBtetehtoge  between  thu  blood  and  Uie  tissues  in,  and  on  the  distat 
u3e  of.  ifae  obsimcted  ves^h. 

It  follows  from  this  that  dl  drags  and  disease  processes  which 
ttnUah  the  excretion  of  uric  uctd  and  clear  it  out  of  the  blood,  will 
bvtr  blood  prcMure  and  improve  the  circulation  through  all  the 
orgina  and  iJBvuea  ot  the  body. 

Drugs  have  already  been  mentioned,  and  the  moKt  important 
cliMaM  process  which  bae  thiti  efiTt-ct  iti  fever,  which  diuiim»huii  the 
t!lciliait>'  of  tbo  blood,  and  thus  prevents  its  holding  muob  urate 
IB  (olntioQ. 

CoDvonely,  drugs  and  disease  processes  which  increase  the 
uaMioQ  of  one  acid  and  bring  it  through  thu  blood  in  increased 
qutotity  will  raise  blood  pressure,  and  diminish  or  hiudur  the 
anitilation  through  all  the  organs  and  tissues  of  the  body. 

The  most  important  dii^ease  processes  which  produce  this  effeot 
■R    Bright's    disease,    post-febrile    conditions,   dy^tepsia,   splamo 
kooocytfasDmia,  marasmus,  and  the  cachuxia  of  new  growths,  Ac., 
fcr  in  all  these  conditions  of  low  or  (ailing  nutrition  there  is  com. 
nocdy  some  inoreaee  of  thu  alkalinity  of  tbe  blood  rendering  it  a 
more  than  usually  gow)  solvent  oF  uric  acid ;  and  in  pnsl-fobrile  con- 
ditions not  only  does  tbo  blood  thus  buoomu  a  good  nolvent  of  uric 
aeid,  but  a  largo  supply    of  uric  acid  is  present  nuady    to    be  dis- 
iolvfrd,  namely,  that  which  wua  held  hack  and  retained  during  tbe 
—low  alh&linity  of  the  acute  febrile  period. 

H  Now.  other  things  being  equal,  a  freeing  of  the  capillaries  of  tbe 
^■idneya  meaos  a  froe  flow  of  urinary  water,  and  Ibt-ir  obstruction 
P^DMtns  scanty  water ;  for  this  reason  the  urine  is  scanty  (30  cc.  per 
hoar)  daring  tbo  uric  acid  headache  (migraine)  and  profuse  (60 — 160 
cc.  per  hour),  during  the  minns  excretion  of  urates  which  preoedaa 
■I  »"d  follows  it. 

■      And  not  only  is  this  true  in  pathology,  but  so  constant  ia  the 

^bfettleft  of    obstructed  capillaries  to  uric  acid,  that   in   pbyiriology 

^^HBl^  every  one  from  hour  to  hour  and  day  to  day  tbu  urinary 

water  varies  invereoly  as  tbe  arlo  acid  excreted  along  with  t(  ;  or  to 

atftte  it  aa  acourataly  as  poasiblo,  other  things  being  equal,  the  more 
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tho  excretion  o(  uric  acid  exceeds  the  relation  to  urea  o(  I  to  35  tfa« 
more  scanty  will  be  the  correspond  in  K  hourly  or  daily  exci-elion  of 
water,  and  viix  rerad,  because  as  wc  have  seeu  from  previous  argu- 
inenta  the  urio  aoid  which  is  oxurutcd  ia  cxouw  of  formation  (1 — 35)  ■ 
probably  passes  through  the  blood  ou  its  way  to  tli«  kidoeye. 

It  follown)  froiti  thig  that  u,ll  drugs  and  diduase  procmsM  which 
diniiniah  the  cxcroiion  of  uric  aoid  and  clear  it  out  of  the  blood 
must  iuciL-UBU  ihu  Huw  of  urinar>'  water,  and  this  I  boUeve  repre- 
seaba  iu  its  sinipteiit  turms  ihc  vwdits  ojjcrandi  of  the  great  taajority 
of  so-culled  diuretic  drugs. 

Aud  drag»  tuj<l  diiiCfiiio  proeueues  which  produce  or  are  aocom- 
panied  by  an  incrBaiied  excretion  of  uric  acid  wit)  also  be  accom-l 
paaioJ  iiy  a  scanty  excretion  of  urinarj-  water ;  so  that  tho  hourly 
excrdtioQ  oi  uriuary  water  being  kuowu,  the  greater  or  less  excretion 
of  uric  iicid  can  be  oalculated  from  it  with  stifficient  aocuraoy  for 
many  clinicaE  purpoaeB. 

This  relation  between  uric  acid  and  water  caD  be  seen  io  nearly 
every  figutu  in  this  book,  and  during  tho  years  I  have  been  estimating 
uiy  own  excreta  I  have  not  met  with  anythinf^  that  could  r«aUy  l>e 
cnJlod  an  exception  to  tJie  iiile,  if  one  bears  in  mind  that  the 
excretion  of  water  la  dependent  partly  on  the  freedom  or  obslruclion 
of  eapiUariea  and  partly  on  the  supply  of  water  available  for  excre- 
tion, for  obviously  no  auiount  of  fruudom  of  cupiUarlcs  will  briuK 
tibout  a  (IiurE!ui»  when  all  Quidbi  have  been  drained  from  the  Uoodfl 
and  tinsueK  by  vomiting, dianhtea  or  perspiration:  but  conversely 
slight  iLiid  imperfect  freeing;  of  capillaries  may  produce  a  marked 
diureais  when  there  is  an  excess  of  water  in  the  blood  and  tissues 
(dropsy). 

One  to  33  is  the  old  relation  of  uric  acid  to  urea  in  excretion, 
which  I  arrived  at  after  a  few  months'  work,  and  it  funus  the  basis 
of  all  the  older  curvea  of  e.\crution  in  the  book.  Further  investi- 
gation now  seems  to  show  that  while  the  relatire  fonuatiou  of  uric 
acid  to  urea  is  about  1 — 35,  wb  iu  the  morH  recent  cun-es,  excretion 
varies  greatly  from  this  with  the  amount  of  urate  available  for  solu- 
tion previously  stored  in  the  body,  and  with  the  amouut  daily  J 
introduced  in  the  food. 

With  tho  exception  uf  gout  and  rbeumatiFtm,  all  the  diseases 
connected  with  uric  acid  are  due  to  its  effectB  on  blood  premure  and 
the  interstitial  circulation  of  organs  and  tissue:*  throughout  iha  body. 

Thus  headache,  fitH,  luuutid  duprcssiou,  and  ba.d  t^-mper,  as  alto 
vertigo  and  a  host  of  minor  functional  disturbances,  represent  tbe^| 
effects  direct  and  indirect  of  high  blood  pressure  on  the  intra-craaiai^ 
circulation. 
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In  uyiog  this,  an  iu  all  I  shall  liavH  to  e«y,  I  wish  it  to  be  under- 
iWod  that  while  i  consider  uric  Acid  to  he  a  chuk-.  often  Ibe  must 
JBiportaut  cauee  of  these  dibtorhaticas,  1  should  uovor  140  t>o  f&r  as 
lo  put  it  down  AS  the  only  cnuxe;  and  ia  ihii  chnpterfi  which  trcAt 
of  the  oerBhral  circulation,  it  will,  I  hope,  bB  fjuite  evident  that 
Dtber  cattws  may  produce  similar  allerations  in  the  ocrebral  circula- 
luion,  ukI,  therefore,  similar  symptoms. 

liw  well-kaowu  tiympcomg  of  high  blood  praSBure  represent  the 
dbclfl  of  uric  UiOid  in  obstructing  the  capillaries  and  raising  ibe 
praaBore  in  the  artonal  »y8toiii  hcsbind  them. 

Asfthmft  aad  ohrouic  bronohitia  agiiin  probably  rfiprcsent  some  of 
tbceflbets  of  high  blood  pressure  and  obstructed  cnpillarius  on  the 
bronchial  and  puhnonary  circulattou,  and  thi.s  piobalily  explains  the 
relabiou  so  oftuu  iwca  bi^twi-un  tlu-su  diiicaaua  ou  tbu  one  liiuid,  and 
gout  and  chronio  Bright'a  disease  on  the  other. 

Dyspepsia  may  juidoubtcdiy  be  produced  by  obstructed  capillaries 
io  the  Btoniaoh  and  intestines,  which  inhibit  gastro-lntobliiml  digas- 
tioa  and  allow  putrefactive  proceasoa  lu  take  their  place ;  and  this 
•gkia  will  explain  at  Itiasl  part  of  the  relatiuuship  bulwuon  dys- 
pepsia aod  ?uch  troubles  as  hcadiLcbo,  cpilepej',  and  mental 
depressiOD,  or  between  dyspepsia  lUid  Rayuaud's  disease,  or 
paroxysmal  hnmoglohinuria,  or  aniemia. 

1b  the  liver  again,  just  as  in  tbu  stomach  or  intestines,  we  may 
obriously  get  more  or  less  stneia  or  congestion  as  a  (lire«t  or  indirect 
result  of  the  circulator)'  changes  produced  hy  uriu  acid. 

Precisely  the  name  thing  applies  word  for  word  to  the  kidney, 
and  bt.-rc  we  have  a  vury  obviuus  and  tan^blu  renult  of  the  changes 
BO  produced  in  its  circulation,  in  the  Uuctufttioua  111  the  urinary 
water  previously  referred  to, 

Now.  any  excess  of  water  in  the  blood  and  tissue  Huids  Js 
promptly  vxcrL-tC(i  so  lung  as  the  uiiculaliuu  LbroLigh  the  renal 
artoriolcit  uud  capillaries  is  free. 

But  the  cirouU.tion  through  the  renal  capillaries,  which  we  muet 
rsmonibor  are  doubhxl  or  reduplicated,  may  fail  for  two  reasons : 
(1)  that  the  capillaries  are  obslruct<td  sn  cbat  a  normal  heart  can- 
not drive  blootl  through  them  (as  in  uriuwidieuiia),  or  (2)  that  the 
M{iillarie6  are  oonnally  free,  but  the  hoa.rt  is  weak  (atrain,  debility, 
morbus  ccirdis)  and  is  unable  to  drive  blood  through  them. 

In  cither  ease  there  is  retention  of  fluids  in  the  blood  and  tissues, 
aod  in  both  caseo  the  heart  is  not  up  to  its  work  either  ithaolutely  or 
relatively. 

la  {!)  wo  must  treat  the  uricacidiemia,  in  (U)  the  heart,  taking 
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cnre  at  the  saino  tiino  bbut  Ihuru  is  no  uricacidffitnia,  for  practically 
(1)  And  (2)  often  act  together. 

The  Bome  thing  is  seen  tn  the  naliviu-y  and  probnbly  in  all  otb«r 
glaujls  :  and,  in  accordance  wjlh  tbia,  when  a  uric  acid  beatUcbe  is 
present  and  llie  urinary-  water  is  scsiiiy,  the  tiiouth  lilso  lends  u>  be 
dry  or  sticky,  and  tho  saliva  is  scanty  ;  and  when  the  headache  haa 
been  cured  by  acids,  opium,  mercury,  iodides,  or  any  of  tho  dro^ 
which  clear  uric  ticid  out  of  the  blood — -not  only  is  there  a  diuresis, 
but  the  saliva  also  b&comca  relatively  profuse. 

iVnd  we  shall  see  also  in  chapter  ix.  that  exactly  tbv  same  thing 
npplioii  to  tbo  oxcrotion  of  wat«r  from  the  lungs,  which  rises  and 
falls  with  the  urinary  water  and  other  secretions,  and  inversely  with 
the  itrio  acid. 

In  the  musclos  also  there  can  be  little  doubt  that  uricacideomia 
produces  deficient  circulation  and  deficient  removal  of  waste  pro- 
ducts, though  probably  the  disinclLnntion  for^  muscular  exertioo, 
which  is  80  marked  a  fuature  in  attacks  of  migraine  or  meDtal 
depression,  is  due  partly  to  the  condition  of  the  acrvc  cuutres  :  still, 
I  think  that  cramps  and  other  slight  disturbances  of  muscle  function 
nro  not  improbably  sometimes  due  to  tho  d^licuent  circulation  of 
urioaoidsmia  (see  also  the  Causation  of  Fatigue  in  chapter  viii.). 

Tho  skin  also  has  its  circulation  and  nutrition  very  markedly 
iofluenced  by  uric  acid,  both  id  physiology  (£g.  6)  and  in  patholog)', 
BB  witnpaa  the  very  pale  and  cold  surface  commonly  won  in  attacks 
of  migraine,  and  in  euudiliuns  in  which  there  is  Ib  for  some  time  a 
continual  excess  of  uric  acid  in  the  bloud,  us  in  post-fubrile  condi- 
tions, infirrtsnius,  and  chronic  dyspepttia,  the  nutrition  of  the  skin  may 
be  interfered  with  to  an  extent  which  may  account  for  not  a  few 
emptions,  especially  ulcerative  eruptions,  slow  healing  of  wounds 
and  other  troubles;  and  in  these  conditions  I  am  in  the  habit  of 
ordering  drugs  that  clear  the  blood  of  uric  acid,  in  full  con6deDO& 
that  if  there  is  no  organic  disease  I  shall  be  able  to  improve  the 
nutrition  of  the  skin  aud  facilitutu  the  healing  of  wounds  and  the 
clearing  up  of  rashes.  Such  a  consideratiou  explains  the  frequent 
time  conntction  between  skin  eruptions  and  nienslru&lion  in  wcnnca. 
(or  menstruatien  is  nearly  always  occompaniod  by  a  certaiD  amount 
of  dyspepsia  and  lowered  nutrition,  and  the  uricaeidsmia  which 

llts  from  it  (see  chapter  xii.). 

But  thfi  efft^ct  of  menstruation  on  the  excretion  of  uric  acid  has  a 
■Mb  wider  bearing  on  the  causation  of  dieoase  than  the  production 
tf  a  lew  skin  eruptions  would  imply,  and  I  will  now  therefore  give  a 
iBMe  lo  illustrate  the  Huotuatioiia  it  may  pruduoe. 


Tic.  80.— ExcuKTioN  Qv  Owe  Acii>  Dcuuiu  MnKsntiTATioir. 


Od  the  two  followiug  days  urio  acid  risutt  and  remains  very  high, 
id  OD  the  second  of  these  days  urea  and  water  fall  very  decidedly, 
leidity  follows  tho  uric  acid  utuch  moro  dosuly  than  the  urea,  and 
riae  is  probAbly  much  more  the  result  cf  tho  excess  of  uric  oioid 
thfi  urinB  tbau  of  any  cliauge  in  the  alkalinity  of  the  hlood,  aud 


IfiS 


URia    ACID. — OU-VPTEK   IT. 


indeed  witb  Ibu  Fall  d(  urea  on  the  X5tb,  the  blood  probaUj  bectuuu 
more  alkaline.  Ou  the  IGtli  uric  ucid  fatts,  but  rises  again  oa  the 
17th,  which  is  the  last  day  of  the  menstrual  Huk.  On  the  18th  uicl 
19bb  it  riBes  still  furlber,  bub  falls  very  decidedly  on  cbe  t^th. 

Urea  and  water  ri»u  uU  the  wuy  from  liie  15tii  to  the  l!)Ui,  and 
then  fall  again   sharply  on  the  J9th  and  20th,  this  1*11  being  very      , 
probably  in  port  due  co  the  high  uric  acid  on  the  IHth  and  19tb.        H 

Oo  the  Iflth,  along  with  the  high  uric  acid  and  fallitijj  urea,  there^ 
was  aoEiie  deciduJ  bcaducbc.  and  uu  the  16lh  there  was  headache 
and  increased  irritability  ;  oo  the  I7th  she  felt  rather  better,  but  on 
the  ISth  there  were  some  distinct  rheumatic  pains,  and  I  think  it  is 
possible  that  the  rise  of  urea  and  of  water  ou  this  day  was  doe  to 
seme  flight  fuhrile  movcuient  accompanying  thu  rbeumalic  pains. 
On  the  lOih  she  fell  fairly  well,  but  was  taking  some  soda  mint 
tabloids  lor  the  relict  of  dyspepsia  mA  other  miner  troubles,  and  on 
the  20th  there  was  some  depreseion  due  to  the  falling  urea  and  the 
still  rather  high  uric  acid. 

We  see  Ibeo  so  for  an  this  ligure  goes  ihab  meustruatioD  ai  its 
onset  ma}'  be  accompanied  by  a  fairly  iioniial  excretion  qI  ui-ic  acid, 
but  this  is  quiclcly  followed  by  a  vei^  marked  rise  in  »Kcreiic»  which 
cODtinueB  with  some  fluctuation  right  through  it,  and  even  lasts  for 
2  to  3  or  inori;  tluya  ufcur  the  (low  has  ceased. 

Tliat  thi;e.e  risoa  of  uric  acid  tui'e  aeeompanied  by  headache, 
iiritabiltty  and  dcprosston,  with  eome  dyspepsia  and  ver)-  ouu^cd 
Ealld  of  urea  ;  in  a  word  by  the  usual  signs  of  urioncidn;mia  and  the 
bupeded  circulatiuu  and  diminished  metabolism  which  it  produces. 

Thaiik»  to  the  kind  help  of  my  [rieud,  Mr.  A>  G.  Ewbauk, 
formerly  house  physician  be  the  Metropolitan  Hospital,  I  was  able 
to  get  the  excretions  in  Hcvcrnl  other  cuses  during  mcnslruation, 
and  though  bhey  vary  somewhat,  and  in  some  cases  ore  complicated 
by  the  presence  of  active  disease,  they  all  agree  iu  showing  that 
monstruation  is  generally  accompanied  by  a  plus  excretion  of  uric 
acid,  especially  townrds  the  end  of,  or  nfter  the  period  was  over,  and 
in  cases  where  I  got  tho  excretion  a  few  days  before  the  period 
began,  it  rather  appeared  m  if  its  onset  was  acoomp'kuicd  by  a 
Jifniniah^wl  excrctiou  of  uric  acid  and  a  perio<l  of  stimulation.  I 
Tra»  unfortunately  unablu  to  got  this  in  fig.  30,  but  the  uric  acid 
was  in  fairly  normal  position  on  November  13,  the  first  day  o(  the 
period. 

It    thus  appears  probable  that  menstniatioQ  merely   causes 
fluctuation  io  the  excretion  of  uric  acid,  a  dimmisbed  excretion  or 
rctontien  jiiat  before  or  nt  bbe  beginninf;  of  tho  period,  followed  by  a 
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corresponding  plus  excretion  during  the  period  aoci  just  after  ite 
termiiuUiOD. 

Theso  hots  uoikbla  us  to  explain  very  completely  the  coan<!«tiou 
bobweea  tuen»tru&lion  on  the  one  baud,  and  such  troubles  us  liood- 
•cfa«,  eialspBy,  tn«otal  depressioD,  dyspopeia,  skia  eruptions,  rheu- 
matism aod  catiirrli  on  the  othor;    in  a  word,  we  ha.vo  here  on 
epitome  of  the  oauxAtion  of  dineiiiie  by   uric   acid.     Menstruation 
caaaes  a  duotuation  iu  thu  oxcrution  of  uric  ucid  and  in  thu  amount 
liawing  through  the  blood,  and  the  uric  acid  in  the  blood  by  coc- 
irolling   tbo   oireiilatioD,   dominates    the    function,   outrilion    and 
mataboli&in  of  the  whole  body. 

Bo  that  junt  before  and  at  the  beginning  of  tiienstruation  ne 
ban  a  diminished  excretion  or  retuntiuu  of  uric  ucid,  with  "ffbicb 
fpm  a  free  circulation,  a  riae  of  urea  and  acidity,  and  a  general 
■lianladon  ol  function,  natrition  and  metabolism  throughout  the 
body,  with  this  there  goes  increftsed  activity  of  uiind  and  bwdy.  and 
a  KDae  of  well  butog;  ncithur  hoiiditchu,  lits,  dL-pruKuiuii,  dyspepsia 
or  oatarrii  oomo  at  this  time,  but  rheucnatisoa  if  present  may  bo 
■ligbtiy  incrcusod. 

On  this  there  followg  an  ox&essivc  excretion  of  urie  noid,  with 

liie  passage  of  itn  exceu  through  the  blood,  and  as  a  rexull  the 

aredation  is  everywhere  hindered    and   ob»truote(I,   nutrition  and 

Oietaboli»ai  diminish,  and  thei'e  is  a   more  or   less  niarkod  (all  of 

ana;  in  a  word   uricaciiUBaiia   and  itii  I'c^uUs.      With  this  there 

eomea  increasing  headache,  irritability  and  mnntat  depression,  with 

Atl  if  the  patient  is  subjtict  to  them  ;  dyspepsia   hvgins  or    Is    in< 

cRased,  and  akin  eruptions  appear  or  are  distinctly  aggravated,  or 

il  anyone  in  the  houso  has  a  cold,  she  is  liable  to  take  it  just  at 

thia  time;  on  the  other  hand,  rheumatism,   if  i>raviously  present, 

is  often  distinctly  better,  because  rheumatism  is  always  belter  with 

*  plua  excretion  of  nric  uoid  ;  hence  the  alternation  Itetween  rheu- 

maiism  aod  migraino  which  has  boen  observed  in  so  mauy  ooeeB; 

what  cures  the  one  aggi-avates  the  other. 

It  is  inieretiiug  in  this  counttctiou  to  remember  that  Dr.  Oliver 
haa  noted,  by  means  of  the  arteriotneter,  the  high  blood  pressure 
of  maoBtrualion  and  the  ahsenco  of  pustural  variation  in  this 
physiolagioal  condition,  which  rceemblett  tho  similar  abst^nco  of 
postural  variation  met  with  in  the  gouty  and  in  migraiuti  (see 
BritUh  Medical  Jonrnal,  189G.  vol.  i.,  p.  1375). 

In  the  case  of  fig.  30,  after  the  first  onset  of  uHcacidtemia  aud 
dspnwfion  there  follows  a  ri»e  of  urea  and  acidity  from  November 
lA  to  18,  and  with  thin  the  headache  and  dyspepfliu  get  better,  but 
Bome  rh«uma4.io  pains  become  prominent. 
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Later  an  the  uricacidiemia  again  causes  dimiDiBhed  metabolism, 
and  the  rheum&tic  paina  iigain  give  place  to  dyspepsia  and  mental 
deprestdon. 

Aad  there  is  fitill  one  tuoro  physiolof^ical  cotmocbion  of  monetru- 
ation  whiob  may  I  think  be  eventually  found  to  explain  a  aorreBponding 
pathological  section. 

T  refer  to  the  welKknown  fact  that  the  menatnial  period  in  many 
women  is  accoinpaaiod  by  onlargemotit  of  the  thyroid  gland. 

Hot-fl  then  wc  havfl  three  thinj;s  together  which  are  perhaps  of 
sotriK  iinportanutf,  a  fluoiuatioii  in  tha  eiorotinn  of  uriu  acid  with  its 
temporan*  excess  in  the  uriac  and  tlie  blood  ;  us  the  rusult  of  this 
a  temporary  period  of  high  blood  pressure,  and  with  this,  poesibly 
in  connection  with  it.  «nl(irgemont  of  the  thyroid. 

HaVR  wc  here  a  aide  light  on  the  oAnnation  of  Graves'  diaeaM 
and  its  frequ«ut  ocutu'r6Qc«  in  women,  tor  the  chief  signs  of  this 
disease  are  bnt  exogj^eralions  of  those  wluch  occur  in  physiology, 
and  the  quick  action  of  the  heart;  may  he  liut  the  ordinary  effect 
of  high  blood  pressure  when  the  heart  fails  before  it;  in  &  word 
Oraveu'  di^iease  may  hi<  &  result  of  liigh  blood  pressure  originating 
in  (he  recurrent  high  blood  pressure  ami  uricacidiemia  of  each 
mcnatniul  period. 

And  while  eonsidbrin)^  thU  Rnbjcct  w«  must  not  lose  sif{ht  of  the 
fact  that  at  Iea»t  one  drug  (the  chloride  of  calcJuni),  which  has 
obtained  aomc.  reputation  for  curing  or  relieving  Graves'  diaease.  Ins 
ae  I  have  pointed  out  a  very  distinct  and  decided  effect  in  lowering 
blood  pressure,  wbicb  it  docs  by  dealing  the  blood  of  ui-ic  acid. 

A  caea  or  two  I  have  s*;tn  recently  brought  this  again  inio  my 
mind,  and  made  nie  decide  to  give  the  treatment  of  Graves'  disMBS 
a  thoruuf^h  trial  from  this  point  of  view. 

The  most  interesting  of  these  oases  vio-a  that  of  o  young  man, 
aged  32,  sent  to  me  by  Dr.  Maclaren,  of  Harley  Street,  and  his 
history  showed  that  a  few  years  ago,  aftei'  much  sedentary  wtn-k  and 
rather  oxcussivo  smoking,  he  suddenly  took  ii  good  deal  of  violent 
exertion,  and  then  began  to  »\xSer  from  uttaoks  of  poJpitatioa  and 
throateninge  of  syncope. 

lie  wait  oarefuliy  treated  for  heart  weakness  or  strntn,  and 
after  a  course  of  Schotb  treatment  the  condition  of  the  heart  im- 
proved, and  he  then  begun  to  suflur  from  sovoro  beadaohes, 
apparently  ordinaiy  migraine  (uric  acid  headache),  from  vhicb  he 
had  Hnffored  periodically  for  some  years,  sinoo  puberty. 

This  continued  for  some  time,  and  he  was  able  to  go  l)ack  to 
his  profu^ttiomxl  work  agaiu,  and  then  again  after  hard  work  and 
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exposure  bis  heart  gob  weak,  and  be  got  the  poIpitatioD  stte^s 
again  and  tha  headaches  %vcot  ofT. 

Again  he  was  treated  with  the  Schott  method  iind  very 
namurous  tonics,  and  vraa  also  fed  up  on  raw  boef  juice,  beef 
idly,  and  a  great  excesa  of  iiitrogenoii!)   food. 

The  condition  of  tho  heart  agftin  iniprov^d,  und  again  tlia 
headaobes  retamcd,  having  been  absent  while  it  was  weak. 

When  I  saw  bim  a  little  after  thiH  I  found  ibv  following 
conditiooa : — 

U  d«eidedly  pale,  but  fairly  aourisbed.  Eyasfiligblly  promiDont, 
«ad  there  ia  distinct  fulnoss  of  the  lower  part  of  the  neck,  over  the 
Uiycoid  region.  Patient  volunteered  the  statement  that  he  now  had 
io  wear  collars  jonch  larger  tliau  ci  yeo.r  ago. 

Poise  rate  96.  Apex  beat  alightly  outside  the  left  nipple  line. 
Fu^  sound  rodiiplicated  over  tho  septum  of  the  ventri«Icn,  and 
•Boond  sound  loud  both  at  apex  iind  base. 

At  present  ho  is  futrly  welt,  and  only  had  one  slight  heada>che 
sfaotu  a  week  ago,  which  was  cured  by  tea. 

Such  is  a  abort  ouUino  of  what  I  think  is  tho  most  interesting 
DMliealcaae  I  have  ever  seen  ;  for  it  in  interesting  not  only  for  what 
it  t«Us  us  oertsiuly.  but  in  what  it  merely  suggests. 

I  think  it  may  lie  read  us  follows  in  summary,  cardiac  strun 
from  (nurliuD  following  much  sedentary  work,  and  thu  muJicular 
depressanc  action  of  excess  of  tobacco. 

Relief  of  cardiac  conditioa  and  return  uf  the  old  headaches, 
doe  to  high  blood  pressure. 

BelapAO  of  lbs  heart  and  disappearance  of  the  headaches. 
Bdibf  of  tho  cardiac  condition,  and  excels  of  nitrogenous  food 
Uken. 

Preaeot  ooaditiou,  somo  little  failure  and  dilatation  of  the  heart, 
headaches  comparatively  »light,  pulse  quick.  And  with  these  signs 
there  ia  slight  promiuence  of  the  eyeballs  and  distinct  enlargement 
ol  the  nock  (?  early  Graves'  diHoase). 

This  case  leavos  in  my  mind  no  doubt  that  he  suHttrcd  all  along 
from  high  blood  pressure,  as  shown  by  the  old  migraine.  That  after 
thm  strain  the  heart  Erst  failed  and  then  locovored  lutdur  trcat- 
Dwnt,  only  to  fail  again  and  Again  recover,  because  the  cause  of 
the  high  blood  pressure  was  never  removed;  hence  the  heuduoh»s 
doa  lo  ihe  high  blood  pni<tsure  came  and  went  with  the  ability  of 
the  heut  lo  keep  up  the  blood  pressure  or  its  failure  before  it. 

Th»  condition  when  seen  by  mo  was  one  more  or  less  half  way 
severe  cardiac  failure  on  the    one   hand,  and  high  blooil 
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pressure  witb  severe  buailftcl-iBH  on  tliit  other:  the  pulsv  was  quiclc. 
thtird  wa»  some  dilatation  of  the  heiu-t  aod  the  hciadaches  were 
comparatively  blight  iti  accordance  with  this  ;  and  thero  wcro  dow 
assooiated  with  these   nhott    might  be  the  signs  of  early  Graves') 
disease. 

But  be  this  na  it  may  there  is  uo  room  for  doubt  in  my  mind 
that  if  the  blood  preseare  had  hean  treated  and  reduced  br  put- 
ting him  on  a.  uric  acid  (reo  diet  from  the  time  of  his  Brtit  cnrdiac 
Ktrain,  ho  would  have  recoverDd  both  more  qurokly  Kod  more  per- 
iimnenily,  and  nould  noL  havu  had  thu  ultemating  signs  of  beeit' 
fniluro  on  tlia  on<>  hand  or  liead»ohe  oii  the  other,  and  might  in ' 
nil  probability  have  ulso  eecapod  the  moro  threatening  signs  of 
Graves'  disease. 

It  is  now  diiUcull  to  say  what  may  be  the  result  and  how  lar 
qntckened  heart's  a«tioQ,  dilated  heart,  enlarged  thyroid,  and  [wo- 
mincnt  cyolialU,  point  to  organic  and  incurable  disease.  The  OMO 
is  incomplete,  but  1  give  it  here  for  its  great  interest  and  suggeet- 
iveiiess.  and  becuusu  it  gives  an  absolutttly  conviucing  detuonatratioa  * 
of  the  paiholngy  of  the  nric  acid  headache,  which  may  be  takea 
aloug  witb  what  I  shall  bavo  to  say  of  the  action  of  aiitLp>Tin  in 
this  headache  in  chapter  vi. 

With  regard  to  prognosis,  I  may  mention  tlub  before  I  saw  the 
above  case,  the  idea  that  Graves'  disease  might  be  a  resnlt  of' 
liigh  blood  prossuro,  occurring  moett  frequently  in  women,  because 
of  their  monthly  fluctuation  in  blood  pressure  had  led  mo  to  put 
an  hospital  patient  of  mine  on  to  a  urio  acid  tree  diet,  and  that 
this  even  in  a  few  weelts  apparently  gave  some  relief,  its  her  pulse 
rate  fell  from  130  to  92,  and  her  face  became  less  congested.  This 
case  had  been  under  obsorration  for  several  years,  had  been  given 
all  the  drugs  supposed  to  be  useful  in  the  condition,  though  ice  to 
th»  thyroid  seemed  to  do  more  than,  anything  vise,  and  she  had  had 
the  right  lobe  of  the  thyroid  removed  by  my  Koliea^UB,  Mr.  W.  H,  A. 
Jacobeon,  with  the  apparent  result  of  lessening  the  prominence 
of  the  right  eyeball.  Still,  in  spite  of  nil  treatment  up  to  the 
time  of  attiring  diet  she  bod  aU  the  signs  of  progres8i\-e  dilatation 
of  the  Iieart. 

Id  marked  contrast  with  those  effects  of  menetnuitioii  note  the 
e9ests  of  normal  prof;nancy.  Here  we  have  a  steady  upward  pro- 
gression of  nutrition  and  metaboUsm  ;  urea  and  acidity  rise  steadily, 
and  the  blood  is  consequently  cleared  and  kept  clear  of  aric  acid. 

For  this  reason  in  normal  pregnancy,  headache,  fits,  mental 
depression,  dyspepsia,  asthma,  and.  other  diseaees,  such  as  psoHi 
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Ed  a  word,  all  diseases  due  to  an  excess  of  nrio  itciH  ta  thii  blood  are 
renuu-kablo  hj  lh«»ir  ftbsenca.  wliile  Sir  A.  Garrod  (prev.  ref.  p.  2!3) 
ttUs  ns,  JBKl  US  we  should  expoct,  tliaD  woiueti  uouasioiuilly  uuffer 
from  gout  dorlDg  pregiuiicy,  and  not  only  so,  but  there  is  it  common 
idea  among  the  people  which  is  mentioned  by  Sir  W.  F.  Wade 
iBritish  Medical  Journal,  1872,  vol.  ii.)  and  which  I  believe  to  bo 
waU  founded,  that  pregnani  women  do  not  rea<Iil>'  tak«  diseases, 
soeh  u  colds,  fflrcrf),  Sic.,  to  which  bhoy  mny  l>e  expoaeil.  We  shall 
tan  further  on,  that  opium  by  gi^ng  it«  habitiUs  freedom  from 
nrlcacidiBinia  gives  them  also  tsimilur  relative  tmniunity  from  disease, 

»ud  that  bracing  moantaiii  climate-ii  also  do  the  )>ume  to  a  certain 
eiini(>  Normal  pn^ancy.  therefore,  corresponds  to  the  fjrttt  or 
BtntnUtiOD  st«^  of  menstniation,  and  Iho  diabases  of  the  one  to  the 
abeasM  of  the  other.  But  if  pregnancy  is  not  nomml,  or  if  matA- 
baUsm  is  apset  by  sucb  a  disburbanoa  as  vomiting,  the  piotura  is 
completely  reversed :  there  is  no  risu  uf  urea  omd  acidity,  on  the 
oootrary  they  fall,  and  the  blond  inste/id  of  litiirif;  kept  clear  of  ario 
Hid  is  fioodod  with  it.  and  tho  diseases  which  arc  due  to  this — 
beadaobe,  fit:),  depression,  dyspepsia,  nsthinn. — in  pince  of  being 
£miiiish«d  are  pntKeut  or  increased,  and  the  patient,  instf-ad  of 
being  proof  against  colds  and  fovern,  is  liable  to  tiilte  them  ;  and 
I  iodMd,  if  tho  upset  of  metabolism  is  at  aU  eevero,  that  last  and 
I  vomt  stage  of  defective  combustion,  Bright'^  difieaiiD  it«elf,  may 
ippear  on  the  ftceoe. 

And  in  cbapt«r  xiii.  wc  shall  see  a  case  in  which  such  disturbance 
ofpregoancy,  perhaps  aided  by  the  altered  pn^^sure  relationji  in  the 
tbdotneti  and  sonic  failuro  of  the  heart,  did  nppftrcnlly  bnng  on  this 
^disewBe. 

H  With  regard  to  infection,  the  point  may  be  expressed  shortly 
Vibu ;  in  Rormal  ondition;),  n,nri  still  more  in  conditions  of  &timu- 
Vbted  DUtrttJon,  when  tho  blood  is  free  from  nrio  acid  and  the 
etreiilation  is,  in  consequence,  free  and  perfect  in  all  the  liusues, 
wlien  digestion  is  perfect  and  metaboliem  complete :  when,  in  a 
word,  the  fires  of  life  bum  strong  and  bright,  the  microbes  nf  diseoae 
ire  burnt  up  and  destroyed,  and  liavo  no  chance  of  taking  root 
Anywhere. 

On  the  other  bund,  when  under  the  reverse  conditions,  tho 
drmught  !s  bad,  oombustion  is  incomplete  imd  the  fires  nin  tow,  the 
laicrobes  got  a  firm  hold,  and  arc  able  lo  multiply  and  produce  the 
ihsease. 

From  this  point  of  vic-w  the  causution  of  fever  is  of  exlrenio 
interest,  for  fever  is  accompatiitid  by  ii  general  increase  of  combustion 
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aod  inotabolism,  and,  indeed,  it  looks  verj'  much  as  if  it  was  a  pro- 
tFCctave  effort  on  the  part  of  aature  to  aiimulnte  the  fires  o(  life  an<l 
burn  out  tbc  iuviulur,  and  it  i»  inlerestiug  to  note  that  Loewy  and 
Eichter  [Berl  Klin.  Woch..  Mawb  1,  1897)  found  that  artificially 
produced  fovor  protocted  aniiimls  bo  some  extent  agaiDBt  microlno 
inoculation. 

I  shall  have  more  to  say  on  these  points  in  Ineuting  of  the  caosa- 
tiOD  of  catarrh  in  vhaptei-  ix.,  and,  indeed,  I  am  here  meraly  giTing 
an  outline  of  the  part  played  by  uric  acid  in  the  cauHatioo  of  diseasBf 
and  each  individual  dig&ase  will  be  treated  of  separately  in  the 
ohapterH  which  follow. 

To  put  those  points  in  a  nutshell,  wc  may  say  that  the  effect  of 
axodSA  of  urio  acid  in  the  blood  ia  deficient  and  incomplabo  com- 
huetiou,  whilo  the  result  of  keeping  the  hlood  clear  of  it,  no  matter 
by  which  of  the  numerous  meaosat  our  disposal  this  is  accomplished, 
is  BatiHfaotory  and  complete  combu.'ttion. 

Previous  writor*  havu  very  often  told  us,  and  some  are  saying  30 
still,  that  the  oxce&s  of  uric  acid  found  in  the  urina  in  tbo&o  con- 
ditioDH  is  the  yef,uU  ol  duGoiunt  eombustiou ;  my  researches,  how- 
ever, show,  and  indeed,  umke  the  demonstraUon  almost  absolute, 
that  the  truth  ia  the  exact  reverse  of  this,  and  that  uxto  acid  is  tbo  ^M 
cause  of  the  deficient  eomhuation.  ^^ 

When  prc);>naitcy  comes  to  an  end,  however,  especially  if  labour 
is  tedious  and  fatigue  is  great  (eee  Fatigue,  chapter  viii.),  the  fires 
of  lift)  run  low,  and  then  the  wet  blanket  in  the  shape  of  tbo  uric 
acid  stored  during  pregnancy,  gots  on  top  of  them  and  kocps  thorn 
down,  and  hwlntion  may  further  add  to  the  depression. 

Under  these  conditions  all  or  i>uy  of  the  disaasea  which  wsra 
remarkable  by  their  absence  during  normal  pregnancy  retarn  ia  aa  ^H 
aggravated  form.  ^^ 

Before  I  leave  fig.  SO,  I  will  just  point  out  that  it  serve«  to 
explain  certain  observations  made  by  others  as  to  the  effects  of 
racnutruutiun  on  metabolism  ;  thus,  in  an  article  on  "  StoGTwechael 
Wiihrend  der  Mciistruation,"  by  T.  Schrader  (in  von  Noorden's 
Beitrage  mr  Lefire  vom  Stoffweehsel,  1894,  Heft,  ii.,  S.  132),  it  is 
pointed  out  that  mcntitruatian  ia  uccompaniud  by  a  constant  tall  in  ^m 
the  output  of  nitrogen  by  the  feces  and  urine,  which  is  not  the  result  ^| 
of  any  alteration  iu  diet,  as  this  was  purposely  kept  constant,  but 
which  Schrador  thinks  is  due  to  a  diminiahed  formatioa  of  uron.         ^J 

He  proceeds  to  give  an  explanation  which  seems  to  be  lacking  ^M 
in  completfnt-ss,   and  for  which  I   must  refer  my  readera  to  the 
original  arlicle,  but  I  think  Uiis  diminished  production  of  urea  ia 
sufficiently  evident  in  fig.  30,  and  its  causation  by  the  dcliciciiij 
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oombQstion  and  meUbolistn  wliich  exoeaa  of  urio  acid  in  the  blood 
iJnajrs  produeeft  is  sufllcieDtly  clear. 

It  is,  I  believe,  a  universal  law  doiiiin&tini;  botli  physiology  and 
polhulogy.  that  bt^b  arte  aoid  ineaDB  low  nnd  falling  urea,  and  low 
orio  acid  me*Q9  rising  nod  bigh  uma,  and  ttiia  law,  us  wd  fthall  see, 
lies  &t  iLe  very  root  of  encb  conditions  aa  fatigue  in  pbysiolog}',  and 
of  many  blood  cbaogos  up  to  Briglit'i.  diseuse  iiaaH  in  patholoify. 

Lastly,  I  will  just  point  out  that  the  sttmuktinn  which  accom- 
pftnius  the  sexual  act  in  men  bau  lui  almost  identical  vSoal  on 
oatritioD  and  the  excretion  of  iiric  aoid,  with  that  of  men^lruatioD 
in  nomoa. 

The  sexual  act  is  no  doubt  a  powerful  sliniulua  to  circulation, 
and  is  aocompuiied  by  muscular  activity,  but  this  is  not  pushed  to 
ibe  Eatigue  point,  aud  coDHvqucutly  it  pruducun  a  rifto  of  uroa  and 
Hiidity,  which,  as  we  shall  see  in  chapter  viii.,  is  the  first  effeot 
tst  til  uorciBo,  and  oonliouBS  till  the  acidity  is  brought  down  by 
perspiration. 

Tbis  rise  of  urea  aad  acidity  clears  the  blood  of  uric  acid  and 
prodiMM  a  stimulation  of  nutrition  and  metabolism  just  as  oconrB 
appateotly  at  the  beginning  of  tnunstruatiou,  but  just  as  in  men- 
•IntalaoD  and  in  tktt  aciiun  of  a  long  list  of  drugs,  this  primary 
leteaUon  of  uric  acid,  the  result  of  the  stimulation  is  followed  by 
a  secondary  plus  excretion  of  uric  acid  or  a  rebound ;  and  during 
this  stage  of  the  flnctoation,  a  man  will  suffer  from  similar  troublea 
to  tbottu  which  affect  women  during  or  at  the  end  of  menstruutioa, 
and  this  is  the  reason  that  many  men  who  siifTer  from  the  urio 
add  haadacba  (migraine)  have  noticed  that  they  often  have  an  attack 
on  the  day  following;  sexual  intercourse  (noo  chnpter  vi.) 

It  sucms  to  me  also  to  be  a  (act  of  some  interest  that  the  sexual 
appetite  appears  to  jncieose  with  high  and  rising  blood-pressure, 
aod  tiO  be  slight  or  in  complete  abeyance  with  low  or  falling  hlood- 
preanire,  and  aa  the  sexual  act  it»icU  tcads,  as  above  shown,  bo  pro- 
duce Uiw  and  falling  blood -pressure,  it  tends  to  remove  the  desire 
for  repelittoQ  of  ibe  act. 

Further,  [  think  that  as  the  sexual  act  produces  low  aud  falling 
blood-prossore,  it  will  of  necessity  rebeve  conditions  which  are  due 
(O  high  and  riung  blood-prcssuro,  eucb  for  instance  as  mental  de- 
presaion  and  had  tamper  ;  and  unless  my  observation  deceives  mc, 
we  have  here  a  oonnuction  between  conditionsof  high  blood  •pressure 
with  meotnJ  and  bodily  depression  aud  the  act  of  masturbation,  for 
this  aot  will  reliovo  these  conditions,  and  will  teud  to  be  practised 
for  this  purpose. 
9 
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I  think,  th«i-ofoi«,  we  shouli)  do  well  to  bear  this  in  mind 
fluch  caeos,  and  whpreUiey  are  obviously  aeKocintorl  witli  high  blood-" 
prenHure.  woiiM  do  better  to  assiiit  na-tiire  in  lowering  thtn  pressure, 
rather  tbau  In  attumpbiiig  to  ti^ht  ogiuntib  her  with  such  feeble 
weapopB  as  mental  and  moral  ftuasion  ;  that,  in  a  word,  we  shoaW 
treul  the  morbid  conditions  pr&uent  in  the  circulation,  »nii  leave 
mornJity  to  right  itself  whor  a  satisfjictory  ocrobra!  circulation  has 
been  restored  by  the  use  of  suitable;  diet  or  drugs. 

I  httve  been  much  iaterestud  to  sue  that  the  coaneotion  betvreea 
sexual  appetite  a.nd  blood-presfiure,  or  what  is  the  same  thing,  the 
inontal  conditions  its  ehntigeii  prodiicn,  lias  been  noticed  by  opiam 
caters  in  whom  these  changes  of  blood- pressure  are  seen  to  porfec- 
tioQ.  iu  whom  also  they  are  due,  aa  elsewhere,  to  changoa  in  the 
amount  of  uric  acid  present  in  tbe  blood,  and  can  he  completely 
controlled  by  eontrolling  tho  uric  ucid,  as  for  instance,  by  moans  of 
salioylates  (see  fig.  IS.  and  romarktt  on  it). 

Thus  in  "  L'Euoepbale,"  3887.  p.  SOfi.  wo  arc  told  by  an  opium 
habitue  that  durlug  the  atage  of  opium  wtill-hdng,  iu  wliiob  as  we 
know  the  arterioles  ara  relaxed  und  the  blood -preasure  low  (see  fig. 
34  B),  there  is  no  deitire  for  wonion,  and  that  Ibo  difference  of  sexea 
ceases  to  ex tMt;  but  that  later  on  in  the  stage  of  rebound,  misery, 
high  blood -pressure  (soe  tig.  31  .\)  and  craving  for  a  fresh  dose  of  the 
drug,  desire  for  women  is  great,  and  that  contact  brings  calm  with 
it,  tbotigh  the  act  can  bci  rept-'atud  mAny  timea. 

Thesft  ejects  of  the  t^cixiial  act  on  th«  blood -prestture  account,  DO ' 
douht,  for  the  calm  and  good  tomprr  which  follows  the  act.  and  also 
probably  (or  the  terrible  storms  of  passion  which  may  follow  In 
either  sex  il  tbe  desire  is  not  obtained,  iind  when  consequently  tbe 
high-blood  pressure  IK  not  relibvod.  and  these  tu  turn  may  account 
for  not  a  few  of  tihe  murders  and  suicides  of  c%'«ry-day  life  (see 
chapter  viii.)  which  are  often  so  ohviouhly  connected  with  thffj 
sexual  relations. 

Here  again  my  remarks  about  mnsturbatiou  will  apply,  for  the] 
poor  wretch  under  the  dominion  of  uricacidieinia  and  high-blood^ 
preBsure  is  in  no  waj-  accountable  for  his  or  her  acts,  and  is,  as  thoi 
jur^'  truly  put  it,  temporarily  iiis[i,Do;  and  it  is  useless  to  uppual  lO'J 
tho  mem  tnsawd  which  is  the  result,  while  leaving  untreated  thei'j 
corpus  insaniim  which  is  tht>  cause. 

I  would  stronKly  rccommrnd  all  tliosf  who  ai"e  iiitorestt-d  in  the 
causation  of  disease  by  urio  acid  to  read  the  intcrotting  article  just 
referred  to,  as  it  gives  a  most  able  summary  of  the  ovil  efibats  of 
(oees  ol  this  substance  in   the  blood,  as  well  as  of  the  opposite 
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I'dSeoto  of  iU  oiore  or  Ivsit  complelu  al>ii(iQc& ;  it  shows  aIso  quite 
clearly,  I  lliiitk,  that  the  necessary  iaoretiHe  of  Aone  is  due  to  tho 
otoiiDg  up  of  more  and  more  uric  acid,  which  ift  always  ready  to 
P«u  hmek  toto  tho  hlood  the  inoniont  tho  acidity  is  allowed  to 
btU,  and  aa  opium  dimit)i>ihea  appelile,  aad  pruducttfl  waiting  as 
»  resttlt.  more  ami  more  Tielp  from  ouUide  is  oontinually  required 
U>  keep  the  acidity  from  falling. 

It  <lomon«tntT«s  also  that  thi»  aetion  of  opium  in  saving  its 
kabttu^  from  dit^enscs  which  othr-rs  take,  is  the  exact  parallel 
of  Ibai  of  normal  preguaacy  and  ibe  exacl  reverse  of  the  set'oiid 
rta^  ol  tnoDstniatioo,  and  h  duo  to  Its  preveatiug  uricaoidsmia 
and  kcepitig  Iha  fires  of  life  at  whiti^  heat. 

Tbai  oricacidiBmia  affects  the  nutrition  of  the  extremities  as 
well  OS  the  skin,  is  seen  in  tlu-  pale,  cold  hands  and  fefit  which 
ore  BO  markod  a  ftymptoui  in  mi;^ine,  in  tho  "dead  hand"  of 
Brigbt's  discoM,  and  the  still  more  marked  alterations  in  nutri- 
tion net  with  in  Raynaud's  disease. 

Last,  but  not  least,  an  excess  of  uric  acid  seems  to  produce 
changeit  in  the  nutrition  and  atnictiire  of  the  blood  itself)  so  that 
}ast  OS  it  in  po&aiblv  to  cure  aan-inia  by  givioK  iron,  it  ia  uUo 
possibtQ  to  produce  oniemia  by  giving  uric  acid,  and  where  the  two 
are  given  together  the  uric  acid  ovurpovrers  the  irou,  and  the  blood 
either  reiouns  ID  4biti»'jM0,  or  deteriorates,  and  in  my  own  person 
Do4  only  doea  my  blood  fraction— ''"'^^.'^"-jj^'^  vary  in  value  from 
hour  to  boar  aod  day  to  day  with  the  quantity  of  uric  acid  passing 
tbrongh  ray  blood,  but  it  ia  possiblo  to  make  it  varj'  up  or  down 
at  ptoa*nre  by  giving  Qric  acid  or  iron  as  required. 

While  spcalcing  of  thu  effects  of  uric  acid  on  the  blood,  and 
while  we  bavc  still  not  for>^tteu  diu  efTeuls  of  munstruatiou  on  uric 
add  M  shown  in  fig.  30,  I  will  pass  on  to  fig.  31  which  ia  a 
hunpiiraturo  chart  of  ?klary  H.,  nged  18,  who  was  under  my  care  in 
tbe  Boyol  Hospital  for  Children  and  Women,  suffering  from  chlorosis 
ia  October.  1891. 

Up  to  October  12  her  temperature  was  sligbtly  raieied,  a»  is 
oocnDion  in  such  eaec^  and  varied  between  98-2  and  QO-6.  She 
was  at  fint  pni  on  bismuth  and  Carlsbad  sails  for  some  dys- 
pepoia,  and  on  tbe  7th  these  were  stopped,  and  she  was  put  on 
polv.  (orri.  oarb.,  gr.  x.  three  times  a  day.  On  the  IStb  tbe 
lamperature  became  more  irregular,  with  an  evening  rise  and 
morning  (all,  and  this  continued  on  the  14tb  and  lljth.  On  the  14tb 
maostniation  liegan  and  lasted,  three  daya  till  the  evening  of  tbe 
16th.     On  btie  16th  tcmporatuTB  was  exactly  normal  both  morning 
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aai  ovAning.  On  the  I7th  it  passed  below  nortnil,  and  reiniLiiidd 
there  till  the  evening  of  the  21»t,  when  it  rose  to  99'6,  and  oa  the 
roUowiiij;  nights  it  did  much  Ihu  samo,  only  falling  bulovr  uonoftl 
once  on  the  morDJng  of  the  24th. 

Tho  pulsQ  during  tho  first  tbirloen  days  rangad  Iroui  72  to  109  ; 
during  menstruation  il  was  lOd  on  one  flay  and  102  on  another  ; 
during  the  subnormal  tempemture  which  followed  on  the  17th,  18th, 
19th  and  120th  its  highest  rate  -vrm  9S,  and  puUos  of  G6  wcro  recorded 
on  two  inomingg,  (Lnd  it  once  again  foil  to  66,  with  the  liuboormal 
temperature  on  the  moruiug  of  tb«  34th. 

I  nxamined  her  blood  on  the  10th,  17th  and  24tb.     On  the  lOthI 
hioiDOglohiD  was  35  per  oent.  and  cells  120  per  cent.,  iVIi  "  '•^*     ^° 
the  17th  hemoglobin  was  41  per  (sent.,  and  calls  121  per  c«nt.  —  '33,  < 
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a  rise  of  four  pkces;    and  on  the  34th  btDiuoglobiti  was  46  per' 
cent,  and  coUs  130  per  oont.  =  '35,  a  rise  of  only  two  places. 

Now  the  object  of  this  figure  is  to  show  tbu  shghL  rises  of  tem- ' 
poraturo  which  priiccdu  and  ucctonipany  the  onset  of  meostrvation, 
and  the  subnonnal  tcmporaturo  and  slow  pulse  which  followed  it, 
and  to  draw  attontion  to  the  rcinarknhle  fact  that  while  tha  blood 
decimal  improved  four  pliuces  in  the  week,  ending  October  17th,  it 
only  improved  two  places  in  the  week  ending  October  21th,  in  spito 
of  the  fact  that  the  iron  was  continued  the  whole  time,  and  was 
indeed  incruasod  to  grs.  xv.,  three  times  a  day  on  the  15th. 

I  will  now  give  what  I  believe  to  be  the  explanation  of  these 
facts :  the  rieos  of  temperature  on  tho  I3th.  14th  and  16th  were  due  j 
to  the  stimulation,  with  rt-tention  of  uric  ooid,  that  preceded  and 
accompanied  the  onset  of  menstruation,  which  produced,  porhaps. 
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rheomaUHm  or  other  result  of  the  stocaga  of  uric  acid.  On 
Ifae  16th  the  temperabure  fell  to  normal,  allowing  thftt  llie  minus 
«xeretioD  of  uric  acid  was  giving  way  to  a  rabouod  and  a  plus  excre- 
tion, aoii  the  BObnonnal  temperature  on  Iho  17th,  t8th,  19th,  30th 
and  moniing  of  the  2ln%  showed  that  the  plus  excretion  aiid  the 
wrresponding  excess  in  the  htood  ooDbiiiued. 

On  (he  21st  (he  uric  acid  rehouod  oama  to  an  end,  urea  and 
ft«idity  roM,  and  somo  of  the  romaJning  uric  ncid  was  driven  out  of 
ibe  blood  into  the  jointR,  oauiung  the  evening  riiies  of  temperature  to 
the  end  of  the  figure,  and  such  rheomatic  pains  would  correspond 
with  bhoKO  of  November  18,  in  fig.  30. 

ll  s«eiD8  probable,  then,  Ibat  Mary  H.  had  a  diminiitbed  exoro- 
lioaof  uric  acid  just  before  and  during  tlie  first  two  days  of  her  men- 
ttmatioa.  and  that  this  was  followed  by  a  rchouorl  or  plus  oxcrotioD 
on  the  last  day  of  mcostruatioii  and  four  following  days,  and  that 
those  obangos  in  the  quantity  of  urio  acid  in  Ihu  blood  accountud 
for  tbe  fluctnations  in  temperature  recorded  in  the  Sgure,  and  for 
the  EactM  that  the  pulse  was  at  its  quickest  on  the  second  day  of 
iii6D8traatk»i,  and  at  its  slowest  on  tlie  days  of  low  temperature  that 
followed  it:  for  we  know  that  the  temperature  is  lowest  in  those 
hours  of  the  day  in  which  there  is  most  urio  acid  in  tbc  blood,  and 
highest  in  those  hoarti  of  the  evening  in  which  there  is  least  {tig.  5), 
also  that  the  pulse  is  slowuut  In  those  hours  of  the  day  in  which 
tbsra  is  most  urie  acid  in  the  blood,  and  quickest  in  tbose  hours  of 
the  eveTiint;  in  which  there  is  Ic&Ht. 

Both  potsc  and  totnporaturu,  therefore,  point  to  there  bavuig  been 
vxem*  of  urio  acid  in  the  blood  from  the  ITtb  to  the  Slst,  and  the 
htood  decimal  apparently  agrees  in  saying  thu  same  thing,  for  I  have 
ihown  not  only  that  my  own  blood  decixial  varies  from  hour  to  hour 
ivad  day  to  day  with  tbe  amount  of  uric  acid  that  is  passing  through 
the  blood,  but  that  in  chlorosint  it  ts  possible  to  raako  tbo  hlood 
daoitnal  onrva  move  up  or  down  at  pleasure  by  oontrolling  the  urie 
acid  that  passes  through  tbe  blood  (see  flgs.  46  to  49),  and  tbe  fact 
that  tbo  Mood  decimal  rose  four  points  between  tbe  lOtb  and  I7th, 
Mid  only  two  points  between  the  I7tli  and  24tb,  is  evidence  that 
ihore  was  some  excesn  of  uric  acid  passing  through  the  blood 
batween  the  two  last-named  dates. 

t  believe  that  tiionstraattou  will  often  be  found  to  yield  tern- 
psTAtores  very  similar  to  those  in  fig.  81,  tbo  low  temperatures 
eemspooding  with  the  low  urea,  headache  and  doprcseioo,  as  on 
November  IS  and  30  (fig.  30),  and  the  high  temperatures  with  the 
high  ore*  and  rheumatio  pains  on  November  18. 
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I  noticQ  also  that  Sir  W.  F.  Wade  makes  tlie  interesting  remark 
that  tncnstruation  relievos  the  hoadaclio,  deproesion  and  other  signs 
of  chlorosis  for  n  time,  btit  they  return  ftfiorwords  and  are  woree 
{British  Mtdiad  Journal,  1873,  vol.  u.,  p.  3fi).  This,  I  have  do 
lioubl  refers,  as  regards  t>he  improvcDieiit,  to  tbo  ouriy  period  of 
stimulatioii  corroGponding  to  the  raised  temperature,  October  13,  14 
and  15  (gg.  SI)  and  the  low  uric  acid  Norombor  13  (Bg.  30),  oncl  aa{ 
regfirdH  the  Nubsequent  deterioration  to  the  flubnormal  temperature  j 
in  tig.  31  and  bbe  high  uric  acid  in  tig.  30. 

Sir  W.  F.  Wade  likens  these  effects  oC  nieiiatruatioti  lo  those 
produced  by  vencscctioa,  nnd  eay»  that  venesection  gives  similar 
relief ;  but  thnt  after  each  ropetition  the  symptoms  return  more 
quickly  and  are  more  severe. 

It  is  nut  iliUiciilt  to  see  why  a  veneseotion  tihould  give  roliof,  (or 
every  siaiilar  Ions  of  blood  ie  followed  by  a  rise  of  teiuporature  which 
is  probably  the  reeult  of  the  blood  being  cleari'd  of  uric  acid  by  the 
venesection  which  will  lend  to  reduce  the  alkalinity  of  the  blood  and 
so  its  power  of  holding  uric  acid  in  aolution. 

Aud  tliia  uiiglil  raiite  the  i)Ut!stion  whether  the  nnc  of  tempera- 
ture from  tbo  l^tb  to  the  16lh  was  Qot  due  to  the  loss  of  blood,  but 
this  ligiire  itself  shows  us  tbnt  the  temperatiiro  waa  raided  before  the 
loHs  of  blood  began,  and  that  it  felt  lo  normal  on  the  16th  before  th« 
Ions  of  blood  bud  ceased. 

Whoa  the  excretion  oi  ui-ic  acid  exceeds  the  relation  to  the  urea 
excreted  ijung  with  it  of  I — S^  there  is  Bome  excess  of  uric  acid  in 
tlie  blood  (unc^cida3inia),  and  this  excess  is  proportional  to  the 
extent  by  which  uric  acid  exceeds  this  relation  to  urea,  and  proper- 
Lionai  oJdo  to  Lliu  abuolutu  ([uautity  of  ui-ea.  Thus  an  excretion  of 
1 — 26  on  a  total  urea  excretion  of  3dO  gra,  a  day  wiU  famish  1-0  gis. 
of  uric  acid  to  pass  through  the  blood  on  thnt  day,  while  an  excre- 
tion 1 — 25  in  relntion  bo  an  excrotlon  of  000  grs.  of  urea  will  furnish 
6'9  grii.  of  uric  acid  to  pass  through  the  blood.  And  it  appears  that 
Iho  ooQtractiou  of  arterioles  or  obstruction  of  capillaries,  uod  all  the 
aymptoma  and  pheuomona  which  are  secoudarj-  to  this,  are  propor- 
tional to  the  absolute  quantity  of  uric  acid  which  ia  present  in  the 
blood  from  hour  to  hoar. 

IE  urcii  varicB  only  with  body  weight,  aud  docs  not  go  above  the 
physiological  level  (3j  gra.  per  pound  per  day),  then  urio  acid  will 
vary  only  with  body  vvei^^bt,  and  the  amount  nvailnblo  to  pass  through 
tbo  blood  will  be  reUtively  the  aame  in  all  cases.  But  if  a  man 
takes  far  more  animal  food  than  iti  required  to  keep  bis  tirca  at  tbfi 
physiological  level,  he  will  not  only  iotroduce  more  oric  acid  than 
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the  man  vtho  only  takes  jast  what  is  required,  but  ho  will  rIbo  form 
inon},  just  as  be  forms  oiure  una.  than  the  olher  man,  and  will  in 
both  way»  come  to  bav«  s  larger  quantity  available  for  solatton  in 
his  blood.  Here  we  see  the  evil  effects  of  living  lUmo'tt  entirely  on 
aainial  food,  as  some  people  iu  lbe»e  days  bnvu  gruduaUy  ttctius- 
tomed  tbemselTaB  to  do.  On  the  other  hand,  urea,  oan  be  kept  quite 
well  about  tbe  required  phyuiological  luvcl  if  care  ix  exerui^ed  not  to 
tftke  tboM  foods  wfaioh  coulaiu  large  quantities  of  uric  acid  or  its 
oqaivaieote :  the  normal  formatioQ  of  uric  acid  in  relation  to  nomial 
ore*  will  do  no  harm  if  the  unnecesHarjr  introduotiou  of  uric  acid  is 
kept  as  low  as  possible,  aud  these  two  poiuts—tjufltcietit  urea  with- 
out QUDeoeBSary  uric  acid — must  bs  the  coustaul  aiui  of  dim  treat- 
ment in  these  diaeasea. 

lu  plncv  of  rbcumatiain  uid  gout  I  see  but  one  disoaae,  lui 
arihritio  irritation  dne  to  tbe  presence  of  urates,  which  under  some 
eirauizistances  will  Iw  hmited  to  one  joint  (^uut),  or  allect  several 
joints  contemporaneously  or  in  succession  and  the  liuart  also 
(rlieantatism). 

Ebstcin  and  other  oxperimonters  have  shown  that  the  iotrodue- 
tion  of  urates  io  solution  iato  the  tissues  produces  loetd  irritation, 
and  it  rather  appearu  th»L  the  irritation  i^  greater  wbeu  tbe  urates 
are  in  solution,  Uian  when  tbey  are  deposited  in  bolld  form.  In- 
deed,  we  kuow  that  it  is  no  very  uncommoa  thing  to  find  iu  the 
pott-ni>rUm  room  a  toe  joint  plastonnl  with  urates  when  the  patJoot 
had  ooQiplained  of  no  local  irritation,  and  even  given  pttrhapg  no 
bistor/  of  gout.  Th«  urates  bud  evideutly  been  there  soma  time, 
and  bwl  been  causing  no  trouble.  On  tbe  other  hand  the  ingestion 
of  A  little  acid  wiuc  or  beer  wUl  cause,  suy  ottou  within  half-ao-bour, 
tha  rtteutiou  of  some  urate  (probably  in  solution)  in  certain  joints, 
which  from  bard  work  or  previous  irritation  are  less  alkaliot;  lliau 
tboir  fellows,  and  thus  quiultly  bring  about  coiisiderabtu  paiu  aud 
tttfiAmmatioD,  which,  whether  tt  is  called  gout  or  rheumatisoi,  is  due 
to  orato  irritation.  I  have  scores  of  times  produced  some  such  joint 
irritatioQ  in  myself,  knowing  full  well  evei-y  step  in  the  abain  of 
eaaiatioD  ;  and  baviuf;  this  knowledi^u,  I  have  very  many  times  beeu 
able  to  reuogniau  the  causation  of  joiut  irritation  in  gouty  or  rbeu> 
tnatic  patioQte,  by  drugs  given  them  by  others,  or  luyseLf,  for  other 
pDipoees. 

Portber,  I  will  undertake  to  produce  an  arthritis,  which  shall 
be  elinicalljf  indistiuguisbable  from  gout  or  rheumatism,  iti  any 
ntcmbcr  of  the  profession  who  is  in  good  general  health  and  will 
follow  my  tQstructious.      All  that  is  necessary  to  do  is  to  get  a  little 
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utIs  a(H(]  into  the  blood,  and  when  one  can  (tee  by  the  rIow  palm, 
aoanty  nrino,  and  more  or  Ittss  ho&dache  and  mental  depression,  that 
it  is  actually  present  there,  one  mast  administer  as  quiokljr  as 
possible  some  &oid  or  other  drug  which  interferes  with  the  solubility 
of  uric  acid,  and  driven  it  out  of  the  blood  into  the  tissues  (m»  eases 
iu  chapter  xvi,).  It  will  probably  be  also  necesiiary  to  work  or  pro- 
duce BQinQ  slight  irritation  in,  or  in  the  neighbourhood  of  the  joints 
we  wish  to  be  moRt  afFected  ;  thus  A  man  who  gets  gout  beoaase  he 
drinks  some  oxtra  pints  of  beer  on  Saturday  sight,  gets  it  in  tb« 
wrist  of  that  band  which  he  Hrr  used  most  in  big  trade  thnt  evening, 
and  we  must  imitate  nature  to  thin  extent  if  we  wish  to  produce  th« 
clioioal  picture  of  gout.  But  it  is  just  the  same  with  all  tbo  other 
diseases  I  have  mentioned;  each  one  of  them  can  be  produced  or 
intensified  by  the  intentional  introduction  of  urie  acid  into  the  blood, 
bearing  in  mind  the  laws  which  govern  its  solubility  in  tliat  fluid. 
So  that  if  anyone  is  iu  doubt  whether  his  Iteadachc  is  due  to  uric 
acid  he  has  only  to  swallow  certain  quantities  of  the  substance 
under  conditions  which  do  not  interfere  with  its  remaining  in  solu- 
tion in  the  blood,  and  con\'ince  himself  one  way  or  the  other.  And 
the  same  method  may  be  used  for  the  investigation  of  many  other! 
diHcasDs,  and,  as  will  be  seen  presently,  I  have  myself  applied  it  (oj 
investigate  the  causation  of  aiiceniiu  (chapter  xii.). 

In  attempting  to  estimate  the  efleets  of  urie  aeid  on  the  meta- 
bolism of  thi>  body  m  a  whole,  it  must  never  be  foi|^tten  that  the 
depresdaot  effect  it  produces  tends  to  increase  itiielf,  so  that  once  the 
ball  is  set  rolling  it  will  go  ou  down  the  bill.     Thus  uric  acid  iaM 
commonly  in  excess  in  the  blood,  because  that  fluid  is  more  than 
usually  alkaline  {i.e.,  a  mora  than  usually  good  solvent  of  uric  acid) ; 
but  the  effect  of  an  excess  of  uric  acid  in  the  blood  is  a  diminntion.B 
of  the  capillary  circulation  in  all  the  organs  and  tissnos  of  the  body,  ™ 
and  us  results  of    this   we  get,  among  other  things,  diminished 
digestion  and   sbaorption  of   food,  and  a  diminished   interobaoge 
between  the  blood  and  tbo  tissues,  that  is,  a  general  slaekening  of  _ 
metabolism,  and  this  in  turn  brings  about  a  lessened  formation  of  I 
urea,  and  of  acids  ii,nd  acid  suits  which  usuu.lly  kocp  pace  with  urea. 
But  falling  acidity  of  the  urine  means  increasing  albaJinit>'  ol  the 
blood  aud,  so  long  as  plenty  of  urate  is  available  for  solution,  more 
and  more  miirlced  uricRioidmrnia,  nnd  thus  depression  of  mind,  body, 
and  motaboliam  gets  worse  and  worse,  and  there  seams  to  be  no  end 
to  it.     But  if,  before  the  process  has  gone  very  far,   and  before 
depression  of  metabolism  has  led,  a<i  it  ultimately  does,  to  much 
atrophy  of  tissue,  a  drug  is  given,  which  clears  the  blood  of  urie 
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leU,  tbo  process  may  be  quickly  and  oompletely  reversecl,  (or  tba 
■oment  tfao  blood  ih  clRnr«d  of  uric  acid  tli«r«  is  Kgain  a  fre« 
dnmUtioD  through  all  the  oixntiA  nnd  tissues;  digestion  and 
tbwrpttoa  ol  food  arc  resumed,  and  free  tisauc  motabolJain  goca  on  ; 
qi  goes  the  formntion  of  area  and  of  acitis),  a  steady  and  pro- 
imiive  upward  metabolifiin  is  ntarled,  and  tUe  blood  in  kvpt  clear 
d  tuio  acid. 

I  hara  ofien  been  asked  hy  other  ohnerverH  whethor  the  offects 
rf  <B)aU  dosM  of  drugs  which  clear  the  blooi]  of  uric  a«id  aro  not 
out  of  all  proportion  to  tbo  qunotiiy  taken  ;  why  doen  a  very  minute 
ioae  of  a  aitrila,  a  few  grainti  of  a  sulphate,  or  a  tiuiall  fraciioii  of  a 
graia  of  calomel,  free  thu  capillaries  all  over  the  body,  cure  head- 
ub«  or  mental  depression,  and  alter  the  wliole  couditiou  of  the 
«iSsrier»?  Truly  the  effect  is  out  of  all  proportion  to  tbo  done,  and 
mooh  more  uric  acid  may  be  retained  than  a  fraction  of  a  grain  of 
calomel  could  possibly  combine  with. 

Bui  if  we  rumember  cbe  facts  juat  stated,  that  each  of  these 
drags,  if  it  Is  able  to  clear  the  blood  of  uric  aoid  for  only  a  minut« 
or  two,  starts  an  upward  melabolietn  which  pro^rvsges  long  after 
tbm  dtreoC  eBieot  of  ihe  drug  bss  come  to  an  end,  we  shall  have 
DO  difficulty  in  understanding  the  way  in  which  tbcHO  minute 
dosM  act. 

The  drag  is  like  the  percussion  cap  in  the  cartridge  ;  it  does  not 
famiah  tbo  force  which  drives  the  bullet;  it  supplies,  however,  the 
sp&rk  ivbicb  ignites  the  powder.  Exactly  the  same  explanation 
a{iplJes  to  the  fact  that  an  apparently  insigniCoaut  do»u  of  a  drug 
will  MK&eiimes  produce  severe  and  leng-lasting  pains  in  the  joints  ; 
bare  again  the  drug  merely  started  a  procuxu  which  cootinuos  long 
attar  it  has  ceased  to  act. 

It  has  been  suggostcid  by  several  of  those  who  have  done  nia  tbo 
faoooar  to  reriew  some  of  my  wrilingtt  on  these  subjects,  that  I 
haTO:,  to  some  extent,  been  led  away  by  my  persorial  interest  and 
expericneas  to  attaeb  aii  undue  importance  to  the  rOle  of  uric  acid 
fa]  ibe  prodaotion  of  disease;  and  the  snggRHtion  has  found  a  ready 
echo  in  my  own  mind,  for  it  has  often  appeared  to  me  very  probable 
th*t  I  might  fall  into  this  error. 

la  taking  stock  of  my  position,  as  I  have  dona  in  this  volatno, 
and  more  especially  iu  this  chapter,  I  feel  that  white  I  am  hy  no 
BMMiK  free  from  the  ordinary  errors  and  sources  of  error  that  affect 
hamaniby,  1  can  honestly  aay  that  I  have  spared  no  pains  iu  the 
pMt  and  will  spare  none  in  the  future  to  test  in  the  must  rigid 
manner  poasible  all  the  assortious  I  have  iimdo  ;  and  that  I  mado 
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none  at  all  uotil  the  ovidence  appeared  to  me  to  be  very  strong 
indeed. 

For  those  rcattoos  I  ha>vo  boon  truly  dotighbad  to  Snd  (aa  we  have 
eeea  iu  tliu  pn>%-iou»  chapter)  that  uric  acid  taken  by  the  taoutb  is 
at  oncti  absorbed  and  added  on  to  the  uratex  in  tho  blood  and  tistaea 
of  the  body  :  an  this  seomii  to  place  VF-ithia  our  power  the  meaoii  of 
applying  tho  eiperiinental  method  lo  the  causation  of  diitease  by 
uric  acid. 

I  th!i9  obtain  not  only  a  vory  convonioat  power  of  making  more 
Bocurata  experimenta  on  myself;  but  anyone  who  doubu  what  I 
say  with  regard  to  the  power  of  uric  acid  in  producing  changes  in 
circulation,  nutrition  and  metabolism,  can  very  easily  test  most  of 
the  pointD  in  bi«  omi  perftoo. 

I  believe  that  it  is  now  quite  possible  for  any  one  who  wishes  to 
do  8o  to  rainQ  his  arterial  teoBioD,  slow  bia  pnlae,  and  make  fats 
urine  per  hour  scanty  »imply  by  ftwalluwiug  uric  %di.     But  he  maitt 
bear  in  mind  that  the  firnl  effect  of  uric  acid  taken  by  the  muuth  ii^ 
to  raiso  (ho  acidity  of  the  urine  and  diminish  ths  alkahnity  of 
blood,  80  that  it  drives  uric  acid  out  of  the  blood,  and  diminie 
bhe  excretion  ot  that  substance  in  the  urine,  and  while  it  does 
it  loweni  arterial  tuuBion,  quickens  the  pulse,  aud  iooroosee  the  ex- 
cretion of  uriue  ;  so  that  a  dose  of  uric  acid,  xanthiu,  hypoKaathin, 
or  caffeine,  will  euro  a  uric  acid  hoadaeho.     Next  day,  however,  or 
a8  the  acidity  falls  agnin,  urie  acid  passes  in  exoesa  into  the  blood^| 
and  the  picture  ia  reversed,  ^^ 

And  1  regard  tiuch  an,  experiment  made  by  man  on  bis  own 
body,  as  an  infiiiil«ly  better  guide  to  the  effects  of  uric  acid  on  th« 
arterioles  and  uap>llari(>8  than  an  injection  of  any  quantity  of  uric 
aoid  into  tbe  vessels  of  animals. 

For  even  if  I  could  inject,  say,  10  gra,  of  uric  acid  into  my  o* 
blood  stream,  we  tihuuld  ^ct  a  freeini;  of  capillariuis  and  u  fall 
blood  pressure  rather  than  a  ricie ;  and  further,  untoas  my  blood  bad 
been  previously  ivnderud  strongly  alkaline,  this  uric  acid  would  not 
remain  in  it  more  than  a  very  few  momentK  at  moat;  but  would 
quickly  be  rctaiucd  in  tho  liver,  spleen,  joints,  and  other  tjssnea, 
causing  some  gouty  pains  probably,  but  no  rise  of  blood  pressure. 

To  afl'eot  arterial  ti'.nsion  with  uric  acid,  you  must  hrst  of  all 
intioduoe  it  into  the  body,  and  then  bring  it  through  tlie  blood  iu 
combination  mth  an  alkali. 

On  tho  other  hiind,  as  1  have  shown,  the  introduction  of  an 
alkali  into  the  blood  will  produce  no  olTeot  on  arterial  tenaioo  if 
there  is  no  uric  iu:id  to  combine  with  it ;  while  mere  a^&QQce  uLa 
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uric  Acid  from  tbv  blood,  owing  to  its  previous  remoTal  by  exore- 
tftnu,  will  aUow  of  free  capiUorios,  loworod  tonsion,  fi^iek  pulse, 
;soruae  orine,  and  improvement  in  value  of  the  biotid  d«Qinial  (hcc 
Uao  I'Wtigua,  chapter  viii.) 

We  may  sum  up  this  chapter  then  by  (laying  that  urio  acid  acts 
H  t  tatttar  in  the  cauucioQ  ol  ditwiieo  in  onu  of  t^vo  ways — 

(1)  As  a  direct  local  irritnnt  when  it  is  present  in  any  tissues  in 
ooasiderBble  quantity  and  probably  Httll  in  solution  or  suapension  aa 
aooUoid  quadriurate  (see  oext  chapter.] 

(3)  Aa  an  obstructor  of  capUlarieB  afTecting  on  the  one  band  the 
eireulatioQ,  nutrilion,  function  and  temperature  of  nil  the  organs 
and  tissues  of  the  body,  and  on  the  other,  producing  high  blood< 
pressare  which  directly  aGTects  the  heart  and  Ibu  vc'ascl  walla,  aad 
odierwiso  influences  the  intra-oranial,  thoracic  and  chylopoi«tic 
isreaUtions. 

It  is  uhiclly  iLn  an  ohstruolor  of  cnpillHrics  that  we  shall  have  Co 
deal  with  uric  acid  in  the  following  chapters. 

We  shall  see  that  by  this  aetion  on  the  oiroulation,  it  controls  lbs 
^ywology  of  ever)--day  life,  aud  deteruiiues  the  slow  or  quick  coia- 
bttStiOD  of  the  bumnn  body,  just  as  shutting  or  opening  the  flaea 
deterinioes  tbot  of  the  kitchen  fire. 

We  shall  see  that  nhile  the  old  theory  that  oxcess  of  uric  acid  in 
the  urine  wus  the  ivsult  of  dcQciuiit  coiubustiuii  uxpluins  nothing, 
our  Dewty-aoquired  knowledge  that  excess  of  uric  acid  in  the  blood, 
of  which  the  exeesg  in  the  urine  is  the  index,  is  the  cause  of 
the  deficient  combustion,  explains  everything. 

We  shall  see  that  as  a  result  of  tluH  knowledge,  our  power  over 
physiology  i*  doubled,  and  that  over  pathology  trebled  and  quad- 
rupled, and  that  in  large  fields  of  the  treatment  of  disease,  where 
aDpirictBin  reigned  before,  eomothing  approaching  niathoiuaUcol 
accoracy  can  now  be  substitabed  for  it. 

In  a  targe  namber  of  disease  processes  it  is  absolutely  true  that 
when  wo  bavo  controlled  the  uric  aoid  we  have  controlled  the  disease ; 
aiul  what  we  have  to  learn  from  the  preceding  chapters  are  the  ways 
and  means  open  to  us  for  oonlrolling  urio  acid  ;  and  in  the  chapters 
irtiicb  follow  the  way  in  which  uric  acid  acta  in  cacli  disease,  so  that 
we  may  select  the  most  suitable  nicans  for  Ktoppiug  itH  action,  and 
wbeffe  possible  removing  its  results. 

In  every  case  we  ought  to  be  ablu  to  stop  its  action  ;  but  whether 
we  aball  be  able  to  remove  its  results  must  depend  on  the  nature  of 
thaae  resalto  OS  well  as  on  the  kind  of  tissues  affected.  Thus,  for 
liillsnnn.  we  Ofugbt  to  be  able  to  dissolve  out  and  remove  urates  from 
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any  tisaae  in  the  body  :  but  the  place  they  have  occupied  wiU  then 
be  filled  by  a  scar  and  not  by  normal  tissue  ;  as  I  am  accustomed  to 
say,  ponrin^  water  on  the  fire  will  not  rebuild  the  nijna.  So  that 
while  increase  of  knowledge  greatly  increases  our  power  over  disease, 
tbat  power  is  very  far  indeed  from  being  absolute. 


CHAPTER  V. 


FuLSB  TsMaioit. 


Asprorioualy  roiuarkod.  Dr.  Livetng  has  rocordocl  (■'  Megrim  or 

SiekHeadftcbe,  p.  329)  tbal  several  obevrvers  have  acted  the  polae 

(hmo^aD  a.ttaek  of  megrim  to  be  slow  aDd  of  high  toneion  (seo  fig. 

37).    Aod  very  soon  after  I  foand  out  ttic  relation  of  thin  hendache 

lo  uric  acid,  and  the  fact  that  by  iofiuencintj  the  uric  acid  I  could 

jnoduoe  orraoore  the  hoftdaobo.  1  also  noticed  that  when  I  altered 

liie  orio  acid,  I  altered  at  the  same  time  the  rate  and  tension  of  the 

polae.  *o  that  I  oveiiluall)'  foroiulatod  the  oonclusiou  {British  Hffdiral 

JounuU,  Janaary,  1889,  p.  391)  that,  cetUris paribus,  arterial  tension 

Taci«s  with  tho  amount  of  uric  acid  that  is  circidating  in  the  blood," 

with  bbe  rider  that,  in  so  lar  im  it  depcudud  on  uric  avid,  it  was  in 

my  power  to  alter  it,  iu  either  direction. 

I  bbns  came  to  believe  that  uric  iicid  not  only  accounted  for  the 
beadaohe,  but  alao  for  the  high  tension  pulse  and  cold  extremities 
that  so  oftoa  acouiopiuiiod  it,  and  thai  as  uric  acid  obstructod  the 
capiUariefi,  and  bo  raiaed  tho  teatioa,  it  produced  slowing  of  the 
poise,  in  accordance  with  Marey'a  law  that  pulse  rate  raries  in- 
venaty  as  art«rial  tension.  Thus  he  says,  "  Le  comr  bat  d'autanb 
pbu  Crsqucment  qu'il  t^pronve  moinn  di>  peine  a  se  rider,"  and  then 
be  goes  on  to  explaiu  that  tbo  chief  obst^vclc  to  thu  heart's  syatola 
isiha  neistanoe  "  que  le  sang  ^prouve  a  &'ecotiler  dea  art^res  dans 
Is*  Teines  a  travera  les  potita  vaissuaux;"  and  again  he  says, 
"  La  ritv«so  da  sang  augmente  ni  la  force  du  c«eur  augmonte,  ou  al 
U  roaiataDce  dd3  petits  vaiasoaux  ditninuo,"  aod  tbcu  he  expresses 
tbfl  effftct  of  the  arterial  tension,  produced  by  tho  resistance 
in  Umss  little  veeaols,  on  the  rate  of  the  heart's  action,  by  ^ying, 
"  la  otBor  pr^ipite  Kes  battemeats  k  mssmivi  que  la  tension  arter- 
lelle  leur  fait  moios  d'obntecle."  ("Circulation  du  Sang,"  pp. 
316—386.) 

Than  lato  tbe  signs  of  "forte  tension  arterielle,"  he  mentions 
'  polsatioos  rarsa,  le  oceur  ee  vide  ditficilumaut    la  penetration  da 
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sang  dftDS  leg  artoras  est  lente — le  dicrotigme  o'a  quo  pon  d'uD- 
plitude  ;  "  and  agiun  "  Le  rasserremeofc  dea  petits  raiiiseaax  causo 
primitivu  dc  cuttu  tensiou  ^'Icr^'C  dos  ert^rcs  sc  traduit  p&r  lo 
ditninQtioQ  du  volume  des  dxtr^miU-s  p&i'  U  tnoindi-e  coloration 
des  tegutiiGDte.  pur  rubaiesoniont  do  lo.  toinporatare  p6ripli4^rique  " ' 
— in  »  word,  all  the  Higns  of  the  uric  acid  headache  and  the  con- 
ditionB  to  which  it  15  i-olat<!d.  J 

If  my  premises  are  good,  uud   tny   dednotions  sound,  aud  if 
uric  acid  inlluences  tbo  circulation    bo   the    extent  which  I  hare 
thus  been  I&il  to  believe    that  it  does,  it  follows   that  uric  acid 
really   dominates    tbc   function,    nutrition.,    and  structure  of  the. 
buuian   body  to  au  extent  which  hiui  never  yet  been  dreamed  otl 
ill  our  philoBojihy,  and  in  plane  of  affecting  the  struotui-e  of  a  few! 
cornpcimtivGly  lusigniQcanl,   fibrouu  tieeudii;  in    which   it  in  found* 
after  death,    it    may   really  direct    the  development,  life  history. 
and  finnJ  dccuy  and  dissolution  of  every  tissue,   from  the  most 
importaul  nerve  ceiitrua  and  tho  most  ftctivo  ({lands,  to  Ihu  matrix 
of  the  uaik  iiud  the  Blructure  of  the  ekin  and  hair.  ■ 

If  we  turn  to  physiology,  we  find  that  the  excretion  of  uric  odd 
varies  invoi-sely  an  the  acidity  of  the  urine.  Figs,  l,  2.  and  3  serve 
to  domoattratu  this  pretty  completely,  and  as  regards  pathology  and 
tlie  action  of  drugs,  anyone  can  demonntriitc  the  same  for  Ibomeolvee 
In  a  few  houn^'  work  such  as  that  shown  in  fig.  3.  Let  them  take  a 
dose  of  citrate  of  potash,  and  as  the  acidity  falls  uric  acid  will  rise, 
or  let  them  take  an  acid,  and  as  acidity  ri»e9  uric  acid  will  fall. 

As  regards  physiology,  the  large  excretion  in  the  a.m.  and  early 
p.m.  honrs  (fig.  3)  has  loug  boon  known,  for  Sir  W  Boborts 
("Urinary  and  Renal  Diseasua,"  p.  7J)  tells  us  that  the  qaanUty 
Beoreted  during  what  he  ban  called  the  alkaline  tid^,  is  three  times 
as  lai)(i:  ax  ut  other  periods  of  the  day,  and  those  who  have  followed 
my  description  of  Bg.  3  will  have  i«cen  that  thi«  is  not  due  to  any  in- 
creased formation  of  m'ic  acid  in  these  bourn,  but  to  the  previous 
storage  or  retention  of  uric  acid  in  the  Ci^tiues  during  the  high  acidity 
period  of  the  previous  night,  and  that  the  quantity  of  tirio  acid  ck- 
creted  on  any  given  morning  ia  proportional  to  this  and  to  the  fall  in 
acidity  of  the  urinu.  They  have  seen  also  that  hy  altering  the 
acidity  of  the  nrine,  that  h,  the  alkalinity  of  the  hlood,  we  oaa 
completely  prevent  there  being  any  large  excretion  of  uric  acid 
the  moming  hour». 
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But  in  physiological  conditions  there  in  always  a  larRe  oxoretion 
of  nrie  Md  ia  the  morQing  hours,  and  for  ronsons  whiob  I  have 
givm  fn  the  description  of  tig.  3,  the  uric  Miii  which  producen  this 
bvp  «xoratioD  hui  to  pass  through  tho  hlood  on  its  way  to  tho 
kidoey,  wTiilo  «>nTei"8ely  in  the-  Inter  p.m.  hours  there  is  always 
1  low  excretion  of  uric  acid,  and  th«  blood   is  more  or  less  fre« 

It  follows  from  lhi«  and  my  pruvjoua  ai'gimietila  and  deductions, 
that  nric  acid  19  present  iii  axcuse  in  thu  bloud  during  curtiLin  hours 
«{  oaoh  day.  and  more  or  less  completely  absent  from  it  during 
ttrtain  hour*  of  each  ovouinK  and  night  (fiR,  3). 

Uric  aoid  is  therefore  in  excess  in  th«  blood  daily  from  about  4.0 
or  6X1  a.iR.  to  about  3.0  p,m.  (nee  fig^.  2  and  3),  and  it  i^  more  or 
less  completely  absent  from  it  from  abnut  2.0  p.m.  to  midnight. 
tbtn  is  occasionaUy  a  ^i^^ht  riao  of  uric  acid  above  urea  in  tho 
•AenioOD  hours,  often  between  3.30  and  G.30  p.m.,  represented 
probably  in  fig.  3  by  tho  slight  falls  ut  acidity  at  6.0  p.m.  and 
hetveen  6.0  and  10.0  p.m..  but  this  varies  considerably  with 
diet,  excrciiiu,  a>nd  other  factors,  and  need  not  now  dotnin  vs. 

But  if  ar1«rial  t«asiou  ratios  with  the  amount  of  uric  aoid  that  is 
circulating  in  the  hlowl,  ani  if,  an  Marey  shows,  the  arterial  ttmsioQ 
or  blood  ^«ssure  controU  the  rate  uf  the  heart's  action,  it  follows 
thai  the  piilae  in  physiological  condition!*  will  he  slower  and  of 
higher  tension  in  the  curly  a.m.  hours  and  up  to  about  2.0  p.m.,  and 
qniekar  and  of  lower  tension  in  tho  p.m.  houra  that  follow  up  to 
aboat  midnight. 

My  researcheH  have  left  no  doubt  in  my  mind  that  thia  in  the 
esM),  and  I  am  conBdoat  that  all  clinical  obser^-ers  will  uphold  ine 
in  this  statement,  and  Maroy  hitiDicU  sa.ys  :  "  On  observe  te  matin 
aa  reveil  un  ralentitntement  du  pouls  avec  tons  les  caracteres  de  la 
foria  tension :  le  eoir  contrairt!  le  pouk  >j'ac;c(^16ro  et  {)i'^sent«  le 
eancUre  de  la  tension  faible."     (*■  Circulation  du  Sang,"  p.  850.) 

Again,  ii  pulso  rate  is  a  mcanuTP  of  arti-rial  tension  or  bloud 
precfture,  and  this  in  its  turn  is,  other  things  e<)nnl,  a  measure  of 
the  aoioant  of  obstruction  of  eapillaries,  it  follows  that  the  oapilUries 
are  moet  obstniuUrd  in  the  above-men  I  ione<1  a.rii.  hotir«.  and  least 
ttod  in  the  p.m.  hours, 
Axkd  we  have  fairly  abundant  and  independent  ovidenoo  that 
is  the  caae,  for,  accordinj^  to  Marey,  thei  diatanec  which 
■tee  the  tflm]>uratuni  in  the  rectum  from  that  in  the  moulh  is 
a  mioABura  of  the  contraction  of  the  vessels  of  the  skin  ;  the  further 
tbeaa  two  temperatares  are  apart  tho  greater  is  the  contraction  of 


H4 


imiO    AUm. — CH.VPTBK    V. 


the  itldti  veR^els  ».iid  vice  versd,  iLod  we  have  aeen  in  fig.  S  ibat 
these  temperatares  in  phyttiolofjica]  condibioDK  are  far  apart,  in  the 
a-in.  hours  up  lo  '2  p.m.  or  mtlier  later,  a.nA  are  much  closer 
together  in  the  p.m.  hours  that  foUon,  proving  that  tlio  akio  vMsals 
are  rolftliv<^ly  obetniotcd  in  the  a.m.  hours  and  relatively  free  in 
the  p.m.  boiini,  wbiuh  in  in  absolute  and  complete  accord  with  the 
physiological  fiuctuatioas  in  the  excretion  of  uric  acid  as  shown  in 

fig.8- 

Then  we  have  also  independent  proof  that  the  capillaries  are 
obstructed  in  tbcno  ^ame  horn's  in  another  important  organ  of  tbe 
body,  namely,  the  kidney,  for  fig,  3  shows  in  comtnou  with  neariy 
all  the  eiiorelion  curves  \n  this  vuluuie  that  the  urine  ie  scanty  in 
the  a.m.  hours  and  up  to  2  or  3  p.m.,  and  tends  to  be  profuse  in 
p.m.  hour«  which  follow. 

Bat  it  ha,a  l>een  pointed  out  that  the  flow  of  urine  may  be 
stopped  by  fanidi^ing  thu  central  oiid  of  the  va^ua  nerve,  whloh 
oauees  conti-action  oC  the  renal  vessels  (British  i£edicai  Joumai, 
'•  Epitome,"  1895,  p.  104),  therefore  coatractica  of  (ho  njDal  vmmU 
diminishes  the  How  of  urine  and  their  dilatation  increases  it. 

Therefure  ubKtructioti  of  renal  vesseU  in  physiological  conditions 
is  greate:3t  iu  those  hours  ul  the  day  in  which  the  excretion  of  uriofl 
acid  most  exaeeds  its  normal  relation  to  urea,,aud  their  obetructioi'' 
is  Ictist  in   those  hount  of  the  ovcnirif;  and  ni^ht  in  which  uric  acid 
is  furthest  below  its  normal  relation  tn  urea. 

.\nd  in  tht;  ca.-iu  of  thu  kidneys  wo  have  evidence  that  the  rem 
capillaries  are  direotty  obstructed  by  nrio  aoid  in  the  blood,  ar 
this  evidence  places  tho  possibility  of  there  being  any  intennediati 
factor  almost  completely  out  of  uourt,  in  the  fact,  already  mentioi 
in  the  description  of  tig.  3  and  elsewhere,  that  the  urinary  water 
actually  vai'iea  from  hour  to  hour  and  day  to  day  throughout  life, 
and  alike  in  pbysiologj-,  di-ug  action,  and  pathology,  inversely  with 
the  height  of  the  m-ic  aoid  above  its  normal  relation  to  urea.  ^| 

From  which  it  follows  absolutely  that,  as  we  can  control  the  uric 
Acid,  we  oau  also  coutrol  the  excretion  of  wator  by  the  kidney,  and 
we  shall  see  presently,  and  have  already  to  some  extent  seen  la 
ohapterii  ii.  and  ill.,  that  nearly  tho  whole  group  of  so-called  diarotio 
drugs  fuinish  instances  of  this  taw,  and  produce  diuresit),  and  not 
diur«sia  only,  hut  also  altered  blood  preasure.  pulsti-rato,  tempera- 
ture.  formation  of  urea  and  liberation  of  physiological  energy 
throughout  the  body,  by  clearing  tho  blood  and  urine  of  uric  acid, 
and  if  for  any  i-eason  they  fail  to  clear  tbe  blood  of  uric  acid,  tboy 
also  fail  to  produce  any  of  these  effects. 
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H        But  if  uric  Mid  diminiabes  the  excretion  of  urinary  water  by               H 
~  «btfraetiog  the  teaai  capillai-ios,  it  follows  that  drugs  which  aot  like              H 
ilUKh  aa  difptalii  or  erythrophltoum,  in  eoutmccinj^  tho  artoriolea          ^^H 
aad  raising  the  tension,   Hhonld    a-iso  produce  the  same    result.         ^^^| 
iai  I  have  been   much  inburustcJ,  aod  liavo  quoted  in  several 
ftfon  Eroui  Dc.  Bruutou's  r^soaruhea    with   these  drugs,  which 
liww  that  tbia  is  the  case.     Thus  he  says  (*'  Phamiftcolof^  and 
1   Tber^Mtntics,"  od.  iii.,  p.  430): — "Thus  Mr.   Power  and   I   fouml 

B  ibM  oa  inject^og  digitalis  into  the  circulation  of  a  do^  the  blood 
pfHsare  roee,  but  the  soeretiou  of  uriue  was  eilhergriiatly  diminished 
4r«eaaed  altogether.      Here  it  ta  evident  that  the  renal  vessels  had 
«XUneted  so  much  as  to  prevent  the  circulation  through  the  Ifidney, 
QotwithsianJing  the  rise  that  had  taken  place  in  tho  blood  pressure. 
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correspond  to.    The  fimt  effect  of  these  dmg»  in  bo  hold  hack  and 
retniti  in  the  body  sotne  wntor.  and  then,  as  thn  arterioles  are  reloJtcd 
and  the  blood  pressure  falls,  this  pnsse'S  out,  produciiif;  a  inarkedj 
tpnipornry  ditirosis. 

Dif^'tnliH  and  PiythrophhnnTn   thim  exactly  p&rallet  what  occiil 
in  the  uric  uoid  hundachc.  In  epilepsy,  hysteria,  and  nther  condi^ 
bions  aooompsnied  by  high  teusion  pulao  and  obstmcted  capillaric 
While  the  arterioles  are  cootracted  and  the  pressure  high,  the  water' 
is  held  back  ftiid  rotainod  in  tito  lilood  and  tissues,  but  later  on  when 
the  capillarien  art;  Fresd  and  the  pressure  falls,  it  passee  out  in  ^H 
morr;  or  loss  copious  diuresis,  and  urinajy  water  is  thus  inversely 
a^  the  uric  acid  excretion,  and  iiiTereely  as  the  obsbructioa  o(  tha 
capillaries.  fl 

Then  a^iain  in  chapter  ix,  we  shall  see  thnt  the  capiUariee  of  Ih^^ 
lungs  own  to  being  obstructed  in  exactly  the  f^ame  waj  and  IQ 
exactly  bho  sami;  relatiou  to  the  excretion  of  uric  acid  that  those  of 
the  ftkiu  and  kidneys  have  already  owoed  to,  and  what  hns  bc«Q  eaid 
about  Ibo  oxrrction  of  wMer  from  the  ktdceya  might  apply  almost 
vord  for  word  to  that  from  the  hm^s,  for  Ivoth  of  these  varj'  together, 
both  in  physiological  and  pathological  conditions  inrersiely  with  tl 
height  of  thu  ut'io  acid  above  urea  in  the  uriao. 

These  facts  alone,  to  say  nothing  M  the  e\*idence  fi-om  oth* 
tissues  and  organs  which  is  ako,  us  we  shall  see  in  other  eha[ 
often  very  striking,  suffice,  I  think  to  prove  that  high  arterial  tensic 
or  high  blood  pressure  in  man,  occurring  oithor  in  physiolngicAl 
pathological  oonditions,  is  duo  to  obstruction  of  uupillarics  tlirough* 
out  the  body,  and  that  the  most  important  cause  of  this  obRtruction 
is  tlio  presence  of  a  relative  excess  of  uric  acid  iii  the  blood  ^treai 
See  also  figs.  Hi  and  ">7  with  the  changes  in  the  piilso  rate  and  bic 
preBBure  tboro  shown. 

There  are  absolutely  no  facts  against  such  an  explanation  of  whi 
has  been  observed,  and  there  are  hundreds  of  facts  in  its  favour  :  fo 
not  only  does  it  explain  an  almost  nuinbcrlesGi  suguenco  of  ei'onta  il 
physiology  and  a  still  larger  number  in  pathology,  but  it  gives  as 
power  to  vary  and  control  those  events  and  sequeneos  to  which 
were  previously  complete  strangwrs. 

Having  airived.  then,  at  the  conclusion  that  excess  o!  nric  act 
in  the  blood  stream  produces  obstruction  of  capillariea  thn>ughou| 
the  body,  wc  may  spend  a  few  moments  in  considering  the  way  in' 
which  it  may  produce  tbis  effect. 

I  tiuvo  Qothiog  definite  to  say  on  the  matter,  but  tliiok  that 
shall  gain  by  keeping  the  more  probabk-  ways  in  our  mind's  c/e, 
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Utt  if  we  meet  witli  anythiiig  pointiafj  to  on«  road  rather  than  tha 
o4iuir,  it  may  not  e»ci^ic  us, 

(1)  To  moke  a  beginoiof;  uric  acid  may  act  like  digitftliv,  or 
erythraphlatum  ju^t  mcntionod,  anri  th«a«  we  learn  from  Dr.  Lauder 
Bnmloa  (previous  refenuice.  p.  996  ami  373),  act  locally  on  the 
reasela  of  «n  u-tifidiij  oiFoul&bioii,  and  in  tlic  case  of  eryihrophlwam 
aAw  tUvtBtoa  of  tbo  oord,  so  that  all  quBSlion  of  »uy  ootiou  on  tba 
imoo-motdr  Rnntr^^  is  removed. 

(3>  TbeD  again  it  may  act  directly  oa  and  ttuougli  ihe  vaso- 
motor ct-ntre. 

(3)  And  lastly,  I  think  there  is  a  tbu'd  possibility,  tbougb  bo  far 
as)  I  know  thift  has  novor  bcon  suggostcd  by  aoyonc  except  mysolf, 
and  «bould  U  eventually  work  oat  it  luigbt  cooie  to  very  much  ibe 
same  ihiog  att  the  local  aotJou  theory  No.  1 . 

It  was  saggestod  to  me  by  watching  day  after  day.  as  I  haru 
doD«  for  yean,  tbo  extrcLaely  slow  and  tedious  Qltratioa  of  tbo 
gelsUnoua  urate  of  silver  through  the  abeatoH  Qlire  lUter  as  used  In 
Hayoraft's  proe«w  for  the  eatimation  of  uric  auid  {^m  chapter  xvtii.j. 

It  occurred  to  mo  that  if  the  capillaries  of  the  body  resembled  in 
may  way  tho  intttcuticcs  of  thai  abostos  Eltcr,  aad  if  the  uric  acid 
was  pceaent  in  the  blood  stream  in  some  similar  gelatinous  form, 
BDd  if  Ihe  heart  hod  to  sbove  it  through  those  capillarieti,  it  might 
have  great  difficulties  in  doing  so  and  might  occasionally,  a§  we 
know  occurs  sometimes  in  pathological  conditions,  get  the  worat  of 
the  enoonnter. 

In  a  word,  it  occurred  to  me  that  tho  obstruction  produced  by 
uric  acid  in  the  capillnnes  of  the  body  might  bo  inechauicul  and 
ool  vital. 

To  test  the  possibility  of  sucb  a  tbiug,  I  got  some  kidneys  and 
tied  a  caoula  into  the  renal  artery  and  meattured  the  quantity  of 
water  or  salt  solution  that  poureil  out  of  the  reual  vein  in  a  given 
time  and  nndor  a  given  hydrostatic  pressure. 

I  then  ftddcd  on  to  this  solution  »uiaU  qiuutities  of  finely  divided 
outmeal,  (lour,  mud,  and  other  ibingd,  and  watched  cheit-  effect  on 
Ihe  flow  from  the  renal  vein. 

And  lastly  I  got  some  gelHtinou^i  uralL-  of  silver,  washed  it  free 
from  chcmimls,  and  added  to  it  the  solution  passing  through  the 
kidney,  and  fonnd  that  it  had  a  far  more  powerful  effect  on  the 
dnmliaUon  than  the  other  subslanues,  as  comparatively  small  qnao- 
iHiw  mfficed  to  slop  almost  complutulj  the  flow  (roiu  the  renal 
raiD. 

Tho  ooodJtioD  in  which  uric  acid  causes  obstruction  of  oapillaries 
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m  the  huioaa  botljr  is  one  in  which  prohably  it  is  io  solutioo  in  the 
Dormal  phosphates  of  the  hlood  iitream,  in  which  there  are  &!«> 
probably  prasoDt  some  alkaliae  aalta  ol  potash  or  aoda ;  and  we 
know  that  uric  acid  or  urat«*),  whon  tn  solution  with  phosphate  of 
ifioda  in  a  test  Lube,  will,  when  onoled  or  treated  with  other  chemi- 
cals, deposit  in  a  aiinilar  culloid  or  gelatinous  form ;  and  it  is  qaite 
possible  that  in  the  blood  somethiug  of  the  same  kind  may  occur 
just  when  thpre  ia  a  change  of  Boluhilities,  or  a  balance,  as  it  were, 
between  alkalies  on  the  one  hiuid  and  acids  on  the  other  :  and  the 
action  of  salts  of  litbia,  for  instance,  makes  it  practioslly  certain 
that  it  is  upon  the  neutral  phosphates  of  the  hlood  that  the  solu- 
bility of  uric  acid  in  that,  and  piobably  other  fluids  of  the  body, 
chiefly  dej^ends. 

This  conditioQ  of  the  blood,  to  which  I  propo^te  for  the  sake  of 
convcaience  in  writing  to  give  the  proviiiinnal  name  txtUirmia,  which 
will  hence  forwani  be  uat-d  as  cquivaloal  to  uHcaoidatniiu,  especially 
when  I  want  to  bring  out  the  possible  powers  of  urates  in  obstraot- 
ing  the  oapitlnrieji,  may  he  represented  to  the  mind  oa  mueh  re- 
sembling a  snow  shower  in  the  atmosphere,  there  the  crystals  come 
cither  one  or  two  at  a  time,  or  io  groups  and  batchos  now  numcroaa, 
now  scanty,  or  finally  in  a  blinding  storm,  shutting  oat  the  Iwad- 
ecupe  and  promptly  obstructing  the  roads  and  paths. 

Such  floating  naasseti  of  colloid  paoaing  tttrough  the  tiny  Mood 
paths  must,  Rven  when  not  very  numerous,  by  mere  constant  con- 
tact like  iloatiuK  ice  in  a  river,  very  greatly  hinder  the  eapillur^' 
circulation,  and  there  is  no  dif&calty  in  believing  that  they  may 
adequately  account  for  all  the  phenomena  of  obstruction  on  the  one 
hand,  as  seen  for  instance  in  the  skin  in  migraine,  and  of  high 
hlood-prcssuro  OB  mi'aeur&d  in  the  radial  arter>'  on  the  other;  and, 
M  we  shall  see  presently,  thoy  will  accoont  for  s«Toral  points  in  the 
connection  of  disease  with  the  excretion  of  uric  acid  in  the  orin^H 
which  are  otherwise  inexplicnblo.  ^| 

Mr.  J.  G.  Baul,  F.I.C.,  who  han  very  kindly  at  my  request  under- 
iakoQ  bvm  time  to  time  to  examine  the  conditions  affecting  tb« 
flolubihty  of  this  colloid  luio  octd  hos  brought  out  some  points  which, 
if  not  entirely  new,  are  well  worth  hearing  in  mind  while  we  oou- 
cider  the  question. 

Thus  it  appears  that  nric  acid  or  urates,  in  solntioo  with  phos- 
phate of  Boda,  will  quickly  throw  down  a  bulky  colloid  precipitate  if 
rapidly  ooolcd,  or  if  the  solution  ii<  rendered  faintly  acid  ;  a  similar 
solution  of  alkaline  unites  does  not  give  an  immediate  precipitate 
oa  cooling,  but  on  addition  of  a  little  acid  a  colloid  predpitkte  is  at 
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cooe  UiroWD  down.     And  ibis  colloid  preoipilbtti  is  suid  bo  condst  of 

aflombinotioQ  ol  acid  urato  of  sodium  aad  uric  aeid,  the  so-oallad 

fiudflunle  ol  Sir  W.  Boberts. 

We  Ilea  tben  that,  spealciDg  broadly,  chere  are  bwo  Ihings  whtob 

«iU  bring  down  colloid  uric  acid  ia  the  test  tubo,  one  is  cold  and  the 

diier  alight  aeidifioation. 

Mow  it  appeoTB  probable  that  the  acidification  acts  in  the  tube 
jasl  aa  I  have  pointed  out  that  acidg  act  in  the  humau  budy,  i.e., 
Aey  ooora^  a  certain  a-inoiint  of  tha  neutral  phot»[ibate  of  soda, 
which  ifi  a  solveat  ot  uric  acid,  into  acid  phosphate  of  soda,  which 
IS  not  a  solvent,  so  that  Home  ot  the  uric  acid  is  precipitated  ;  and 
If  this  is  60  the  effect  ot  a  given  dose  of  Eu;id  will  depeud  on  tb«j 
Btnoiuit  of  neutral  phoaphate  of  soda  it  meets  with  in  the  blood 
joM  as  I  have  aUo  shown  (again  with  Mr,  Saul's  help,  see 
obftpter  ii.)  that  Cho  effoot  of  &  given  doso  of  titbia  depends  OD 
lihc  amount  of  phosphate  it  meetn  with. 

It  seems  tbea  as  i(  there  is  a  certaia  point  at  which  there  is  a 
balance  between  acid  ou  the  oae  hand  and  alkali  on  the  other, 
depeoding  also  somawhat  on  tho  quautity  of  phosphates  present, 
wb«n  ooUoid  uric  acid  teods  to  im  thrown  out  in  tho  blood  strfirum 
jtut  as  in  the  glass  test  tube  (calUtmic  point) ;  but  if,  when  this 
oondition  is  presoQt  in  the  human  ti;Kl  tube,  you  givo  an  acid  you  gel 
SBoh  a  furtlier  and  decided  precipitation  of  uric  acid  that  it  is  all 
caught  up  b  the  liver,  spleen  and  fibrous  tissues  (gout)>  and  the 
Uood  in  general  promptly  becomoR  clear  of  uric  tvoid  juxt  as  we 
know  that  it  is  generally  relatively  clear  in  acute  gout,  and  tho  urine 
DOW  contains  leas  than  noroial,  and  the  lilood-pressure  falls  because 
the  capillaries  are  free.  If  on  the  other  hand,  when  there  is  coUiemia 
from  a  balance  of  alkalies  and  acids  in  presence  of  phosphate  of 
soda,  wo  give  an  alkali,  the  hlood-pn>>isure  remains  high  and  the 
oriDe  scanty  and  full  of  uric  acid,  and  this  continues  AS  long  as  lui 
alkali  is  given,  and  as  long  as  there  is  any  uric  acid  to  be  dinsolved 
m  it ;  but  if  the  uric  acid  comm  to  an  ond,  tho  alkaU  being  con- 
tinued, then  there  ■»  eventually  a  fall  of  blood -pressure  and  a 
diorwis. 

This  socms,  ou  the  foeo  of  it,  as  if  the  solubility  in  the  blood 
lonncd  an  exception  to  that  in  the  test  tube,  in  that  alkalies  prevent 
Ibe  preotjntatioD  ol  colloid  uric  acid  In  tho  glass,  and  yet  alkali  in 
tlia  Mood  does  not  lower  the  blood -pressure,  but  I  think  that  this 
Btoaptiosi  may  be  apparent  rather  than  real,  for  if  in  a  condition  of 
oollaunia  wo  give  au  alkali,  this  may  indeed  dissolve  up  some  of  tlto 
pradpitate  tu  the  blood,  but  as  the  action  of  the  alkali  is  also  to 
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bring  frosh  uric  acid  into  the  blood  from  the  lirer,  sploen  and  fibrous 
tiBiun,  the  rovorso  of  the  action  of  ocida  in  driving  it  out  of  the 
blood  into  the  tissues,  thcoondilion  of  colbemia  nay  remain  much 
u  before  until  the  supply  of  tirio  acid  runs  short,  nnd  then,  as) 
wo  Itnovr.  the  blood -prcBsure  falls  even  though  the  alkali  iH  con* 
tinned  as  before. 

As   iioon   M   the   supply  of   arte   acid    rona   short    there    is 
diureus  in  iipite  of  the  a.llcaji  being   continued,  just  aa  there  is  a' 
diurosiit  undur  tifUicylntcs  as  the  excretion  of   uric  acid  is  coming 
dovrn.  ■ 

The  only  evidence  that  1  have  that  alkalies  seem  to  have  a 
aolvoni  Hctton  in  colItDiuia  is  thiit  kindly  gireu  tne  by  Dr.  T. 
Wil«m.  of  WaII«end-on-Tyne,  who  reports  that  hia  headachea  liaw 
Ikoen  ourod  by  my  diet,  and  that  Ins  own  remedy  for  them  was 
bioarbonatv  of  soda  when  the  attack  was  coming  on,  aod  this 
always  ^ave  relief  id  from  five  to  ten  minutes.  M 

Acting  Dti  %hnt  ho  told  me,  1  did  tr^'  some  bicarbouato  of  soda  ■ 
In  the  last  slight  headache  1  had  some  moothi  ago,  and  it  an- 
rlonbtodly  relieved  me,  but  as  I,  without  thinking,  took  it  id  a 
taiiibler  of  warm  water,  I  am  litill  in  some  doubt  whether  it  was  ibe 
Itol  water  or  the  alkali  that  did  good,  as  both  the  boat  aud  the  m 
*lkali  would.  »n  we  can  now  see,  toad  to  prevent  coUnmia,  and  T 
liavo  now  so  fuw  hutulaches  that  it  may  be  sooie  time  before  I  eon 
tmt  the  point  again.  ■ 

I  i;an,  however,  contribute  an  experieooe  wtuefa.  I  think,  throws  ^ 
■Ofnfl  iit{bl  on  tliese  points,  for  one  day  when  I  was  taking  an  alkali 
and  bad  got  my  urine  almosi  cootinooUy  alkaline,  ood  fndin^  very  M 
Wsll.  iM  I  thought,  because  I  had  tittle  or  no  uric  aetd  to  get  into  ' 
•uliillfin  with  It  in  the  blood,  I  chanced  lo  take  Mune  rbabarb  for 
litftAli,  luid  very  ftoon  after  the  meal  was  fwer  I  was  snxyrised  ui  be 
hkbnn  with  a  slight  but  quite  distinct  beadaefae.     I  can  only  stippoae 
Itwt  wltod  on  an  alkali  I  was  well,  not  because  I  had  no  um  acid  in 
Iff*  lif'^r;'),  but  because  with  plenty  of  alkali  I  was  on  Um  alkaline 
^UU>  tif  IIm>  firillnmic  point,  and  that  iben  tha  rise  of  seUily  after 
iMMltf  rafftforood  by  the  acid  of  ibe  rhubarb  (see  fig.  ST),  Itfoogbt 
(Hl0  U'  ■  iioutrol  or  collvmic  point,  faQg'ng  a  ne  of  blood- 

^Meii.  <  '  AilutsUa.     And  Dr.  Wtlsoo,  it  is  iamnwting  lo  note. 

n^tHi  MiMl*  M  poisons,  and  records  sevenl  in  its  n—  m  wbieh  the  ■ 
|#lHfr|  of  rlrMHfar,  or  some  food  mixed  with  I'isupir.  oc  an  acid  wins 
PIfSif  iM  ttmrry  ssoined  very  distinctly  to  briag  on  ■■  attacfc  of  head* 
HfilMr      AmI  It  ts  f|<ilto  possible  that  if  tfaeottalWfeyof  tfaa  blood  is 
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uieiil  noulcl  briog  his  blood  to  (ho  oollfflroic  point  and  produce  a 
hoiikche  josb  as  the  actd  of  the  rbuhatb  appeared  to  du  in  my  cose. 
AaJauoh  a  beatluohu  miKhl  bu  ouiod  uitbcr  by  ti^kiiiK  muru  ii«id  to 
tieu  the  blood  of  utio  acid  completely,  or  by  tokiug  an  alkidi  lo 
gtltway  (rou)  Ch«  oollieniic  jjoiiil  in  lUaC  diroctiou. 

Speoldng   of  this  reminds  nie  that   I   haTe  seen  irom  time  to 
quite  a  nuutbur  u(  patients  who  huvu  uss«rl(Mi  Ihut  a  doso  of 
-.  ordinary  aoid  mixtvirs  brought  ou  a  beadaobe,  though  a  very 
mch  larger  Dunibur  bavo  had  their  headaches  prevuDted  or  cared 
'.  'umilar  mixiure,  and  we  can   now  see  that   the  report  of  the 
^UL<rity  laay  bavu  been  just  aa  true  ua  that  of  ihu  uiajoiiby. 
I  b«re  aliio  notes  of  one  or  two  uasee  in  which  an  itttaok  of 
'  !iia  wag  relieved  by  a  dusu  of  Hodii  bieu.rh,  which  iu  dilhcult  to 
^..Lin  aulaHS  the  above  conaidernlions  explain  it  (sec  chapter  ixj. 
In  old  timoa.  when  I  bad  frequent  headaches  and  mucli  uric 
•ad,  alkalies  used  to  produce  heudivcheti  or  aiuke  tbcm  worse,  but  it 
u  pOMible  that  in  those  days  I  did  not  take  enough  alkaU  to  com- 
hie  nritl)  all  the  aric  aoid  present  and  carry  it  boyond  the  coUtemic 
(oiot. 

Further,  if  this  is  correct,  we  can  at  oaoe  sue  that  ibe  cause  of 
tbtooMlof  headache  or  depression  with  very  high  hlood-preseure 
io  the  early  a.iu.  hount  ia  the  puseaj^c  of  the  reaction  from  the  acid 
liia  at  the  night,  with  the  blood  clear  of  uric  acid,  through  the 
j  tsOntnio  point  to  the  alkaUoc  uidu  of  the  record,  which  may  coincide 
^  vilb  plus  alkalinity  of  the  blood  and  very  low  acidity  of  tiiu  urine. 
H^d  I  am  decidedly  of  opinion  that  the  putne  its  often  slower  and  the 
Bkiood-pressure  higher  about  5.0  or  G.O  a.iu.,  iu  »pite  of  being  warm 
W  In  bed,  than  il  in  au  hour  or  two  later,  though  the  lowest  ncidity  of 
Mm  ohue  may  not  be  reached  till  about  8.0  or  9.0  ij,.m.  (ftou  fig.  8). 

Again  we  can  see  that  the  low  blood  pressure  and  «oib  pulaa 
wliieb  result  from  continued  muscular  exercise  may  be  due  to  the 
oolhemia  being  dissolved  by  the  plus  alkali  and  increased  temper- 
■tare  as  well  as  to  the  lowcrud  prcBsuic  produced  hy  the  increased 
area  of  aifculalion  in  the  tuuscuLar  tissues ;  and  then  whon  the 
BUMiae  baa  oeaaed,  and  the  acidity  of  urine  ia  rising  and  the  alka- 
lioity  of  the  blood  is  falling,  wo  again  got  il  passing  through  the 
eoUieuiic  point,  and  get  the  headache,  depression,  and  high  blood 
prosntn)  of  fatigue  when  Iheni  is  enough  uric  acid  available  to 
produce  severe  oolUemia, 

Another  point  which  it  may  explain  is  the  value  of  getting  the 
HDne  alltalina  (with  citrate  of  potash,  for  instance)  in  acute  Uright's 
as  pointed  out   by   Bir  W.  Roberts  (Urinary  and  Renal 


Difiauea,  ed.  W.,  p.  436)  for  tbiH  will  not  only  tower  blood  presonre- 
bv  getting  some  of  the  colloid  in  solutiun,  but  it  will  also  render 
the  substance  of  the  kidney  alkaline,  noil  so  prevent  tlui  retentioOiM 
and  aid  the  ezcrelion  of  uric  acid  from  it.  ^ 

To  test  tome  of  these  points  I  recently  gave  in  a  eoso  of  chronie 
Bright's  disease  with  high.  Iilood  prenaurB  and  slow  pulse  enoagh 
ciLr&t«  ot  potash  lo  render  the  urinu  ulkaline  &lino»t  throughout  the 
34  hours;  but  this,  even  though  continued  for  more  than  a  week, 
neither  increased  the  urine,  lowered  the  blood  pressure,  or  quickraed 
the  puUe,  at  least  to  any  mnrlccd  extont :  while  iodide  of  moroQrjr^ 
Bulxtequently  given  %-ery  distinctly  quickened  the  pulae.  fl 

Mo8t  of  these  points  require  much  fui-tiier  InveBtig&tion,  but 
there  are  novr  very  many  things  which  seem  to  show  that  coUsuiift 
may  b«  the  cause  of  high  blood  pressure,  and  as  we  shall  see.  Haa 
already  ser^'eH  to  explain  inoie  or  less  completely  severtd  fnctA other- 
wise iuexplicuble.  ThuH  there  is  uo  doubt  that  the  uric  add 
faeadiwhe  is  greatly  relieved  by  warriith.  such  as  sitting  in  front  of 
ft  good  tiro  or  plunging  the  lianda  and  feet  in  hot  water  and  keeping 
them  there,  and  it  ttcomg  prolmhlc  that  the  real  explanution  of  this 
is  the  effect  of  the  warmth  in  preventing  the  collsmia,  just  as  tha 
drink  of  hot  wnttr  1  have  mcuitoned  probably  had  the  same  effect, 
and  this  aUo  i»  just  thu  revcfHu  of  tbo  eCTcct  of  washing  the  handa 
in  cold  water  in  Raynaud's  disenee.  ^ 

Some  evidence  that  an  ulkali  may  possibly  help  to  dissolve  ool-" 
leemia  so  long  ae  there  is  not  more  uric  acid  present  than  it  cao 
hold  ia  solution,  is  I  think  to  be  seen  in  the  record  of  the  cases  of 
epUepBy  in  chapter  vii.  treated  with  an  alkali  by  I>r.  C.  Mordhorsi, 
of  Wietibaden,  as  well  as  in  bis  case,  also  there  recorded,  in  whic 
an  iilkali  ^Iven  to  a  gouty  patieut  apparently  produced  epilepsyk 
{Site  also  I  omarkfl  on  these  caaes  and  on  the  paper  of  Dr.  Ackermanii 
in  the  Bamo  chapter.) 

Again,  I  hjive  recently  ficen  a  patient  who  aame  from 
America,  and  whu   saJA  that  while  out  there  he  was  able  to  sit 
large  quantity  of  meat  without  harm ;  but  that  it  he  attempted  to 
do  the  same  in  this  cold  country  be  suEfored  toriibly  from  depres- 
sion, and  he  had  thus  huon  obliged  to  take  less  meat  in  this  eoon- 
trj'.     Now,  I  think  that  as  he  ate  a  large  amount  of  meal  in  South 
America  he  woidd  certainly  liare  a  large  amount  of  uncacid  through 
his  blood,  hut  the  wurni  cLiinate  might  do  a  good  deal  to  prevent 
eoUffimia ;  while  in  this  cold  climate,  oven  if  he  got  less  uric  acid 
passing  through  his  blood,  there  might  be  more  Revere  coUnaii 
owing  to  the  precipitating  action  of  the  cold. 
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iud  I  bcliere  also  that  when  tbero  U  much  unc  nvid  in  tbe  blood 

upMitro  to  cold   cnU3««   steverc  coltgRmia,  and  tbtB  causes  such  a 

nmlyiiilg  effect  on  circulation  unit  nutritiou  lliab  thu  ro«uU  is  u  de- 

-MOD  of  notrilion  and  nietabolisni  all  round.     Hence,  as  I  know, 

nc  GMOa  of  mental  dopTOftsioD  are  much  worse  iu  the  vory  oold 

-  '-ther.     On  the  other   hand,  when  thora  is  but  little  uric  aeid 

litbld,  cold  acts  as  a  stiinulaat,  it  raiaos  bho  acidity  of  the  urine, 

mil  lowers  the  alkalinity  of  the  blood,  clearing  it  of  uric  ooid  iu  the 

n.y  that  acids  do,  thus  stimulating   nutrition  and   metaliolism,  and 

cMoiag  tbe  firc«  to  bum  up  brisbtiy:  ibtid  this  ie  probably  tbo  ex- 

■J'-r-tior  ot  the  now  verj'  generally  recognised   (act  that  those  who 

tlesbless  or  uric  acid  free  diet,  feel  tho  cold  less  and  require 

IMS  clothing  in  winter  than  those  who  tako  flesh  constantly.     Cold 

«  a  ttunulaiit  to  tbe  former,  but  as  it  helps  to  cuuae  severe  colliemia 

o  tbe  latter,  the  tires  are  pat  out  by  it,  rather  than  sciniulated, 

IksB  considerations  also   help   us    to  uiiderstond   completely  the 

Itntt  eflecU  of  cold  on  the  uutrition  of  the  skin  and  the  important 

pvt  attributed  to  this  agent  in  the  production  of  Brigbt's  disease, 

bf  tbe  late  I^feuor  Semmola. 

Then  I  notice  that  Herx  {Wiener  Klimk,  June  and  July,  1606) 
in  in  article  abstntcied  in  the  British  Medical  Journal  epUeme, 
Kotember  38,  1896,  points  out  that  the  smallest  vessels  whose 
nils  anj  Dot  niUHcutar  pulsate  aiora  vigorously  the  greater  the 
h^lty  of  the  tubes  connecting  tbeni  with  the  heart,  and  ai-gucs 
from  this  that  the  degenerative  processes  cannot,  as  supposed,  hy 
GoU  and  Sutton,  begin  in  the  smallest  vessels,  but  must  in  them 
be  seoraKtary  to  changes  in  the  arterioles  and  laigcr  vessels. 

But  these  points  arc  entirely  favourablo  to  the  possibility  of 
mechanieal  obstnietion  in  these  smallest  vessels  that  have  no 
muscles,  and  tbe  reaction  of  the  prea8ur<.^  thus  produced  on  the 
larger  muscular  vessels  Ijeliiod  them  giving  rise  to  pi'essiire  and 
stratn  ajtd  eventual  degenerativo  changas,  but  1  shall  have  to  roler 
ta  toma  of  (beae  points  ngAin. 

Some  most  interesting  points  with  regard  to  the  soluliility  of  urie 
aeid  in  the  blood  have  been  brought  out  by  Dr.  C.  Monlhorst,  of 
Wieftbadeo,  by   some   researches  published  in    an    article:  "Die 

IEiatctebaog  uud  AoflMtUff  der  Hamsiturcvcrbindungon  ausserhalb 
fend  innerfaalb  des  Menscblicben  Korpeni "  Zeitaohr.  far  Klin.  Med. 
b  Bd.  H.  ].  u.  a. 
Thua  he  dindes  the  urates  with  which  we  have  to  deal  into 
Iwo:  (1)  Tbe  spherical  urate,  which  probably  corresponds  to  the 
unlloid  orste,  invostigatod  by  Mr.   Saul,   which    has  &  spheroidal 
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stracture  uncler  cbe  oiioroscope,  and  the  needle  urate— the  bliu«t«] 
or  acid  urate  of  sodium. 

The  Bplicrical  urate  difTers  from  thfl  needle  urate  chiefly  in  con-f 
trilling  more  lUkoIi,  ivnd  it  do&n  uot  uppuur  to  be  a  deliaito  combia- 
atioti,  but  contuitiEi  more  or  Uss  alkali  aooording  to  the   quuitityi 
available  tu  lh*s  fluid  in  wbicb  it  'k  dissolved  or  Kuspeuded. 

The  more  alliali  nnd   the   loft»  uric   aoid   it  coutiiiits  the  morel 
soluble  it  i» ;  but  if  with  auy  given  alkalinity  the  saturation  poiab 
is  exceeded,  the  urate  is    thrown    nut    in    spheres,  whieh    i^re 
minute  hs  to  he  invisible  at  firfit,  but  which  gradually  combine  int 
visible  inassea. 

The  spherical  urate  is  thus  suspended  not  dissolved ;  hat  thaf 
addition  of  a  solution  of  sodium  will  cause  it  to  pats  of^in  into 
solutiOD,  or  on  the  other  hand  the  addition   of   an    acid   or   acid , 
salt  will  cau««  it  to  he  still  further  Lhown  out  of  soluDioQ.  I 

Th«  longer  the  Hpherical  urate  has  been  in  suapeDsion  the  mora 
difiicult  il  is  to  rodissolve  it,  and  after  it  has  been  in  oxistoace 
for  some  time  it  begins  to  decompose  into  BodJum  and  uoid  urate 
of  sodium  (uemllo  urate). 

If  a  solution  of  sodiuui  is  added  to  crystals  of  uric  acid,  spherical 
urate  is  formed,  and  hecomss  visible  in  auspenHion  round  the  uric 
acid  mstaU;  with  excess  of  alkali  the  spherical  urate  than  pacae* 
into  uuinplete  solutiou. 

TLii  spherical  urate  in  aolutiou  or  suspension  is  that  with 
which  we  have  to  deal  in  the  hlood  and  tissue  iluids  of  the  body  ; 
and  Moi-dhorsi  does  uot  fiud  in  the  blood  any  urate  having  less 
sodium  than  the  bturate  (needle  urate),  such  as  the  quadriurate  of 
Sir  W.  RoberLs,  lliough  he  thinks  that  such  u  quodriurateiuay  form, 
a  temporary  stage  in  the  cliange  from  acid  urate  to  uric  acid. 

We  thus  get  a  perfect  gradation  by  addition  of  alkali  from  urio 
aeid,  through  qnadrtunite  and  acid  urate  up  to  nplicricai  urate,  and 
a  corruspouding  change  m  the  reverse  direction  from  spherical  urate 
to  ario  acid  by  tht;  action  of  acids  or  acid  salts  taking  alkali  away. 

nonce  everything  that  increases  alkaUiiity  increases  the  solu- 
bility of  uric  Acid,  and  everything  that  removes  alkali  or  dimioisbea 
alkalinity  diminiaheB  itu  solubihty,  which  is  in  absolute  and  complete 
accord  with  all  my  physiolo^cal  results  in  the  human  body. 

These  results  have  lieen  obtained  by  Mordhorst  by  placing  ario  I 
a«id  or  urates  under  the  microscope,  and  acting  oo  thom  with  &olu- ' 
tions  of  caustic  alkali,  salts,  or  acids,  na  the  case  may  be. 

When  we  havu  the  spherical  urate  in  soluttou  its  precipilaliOD  is 
brought  ohout  by  over  •saturation  of  the  containing  fluid,  aod  this. 
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may  be  produced  either  by  additioo  of  ario  acid,  taking  away  of 
aUuUi,  evftporaljon,  or  cooling. 

Owing  to  defectire  circulation  the  fluids  in  the  lowly  T»9ciilar 
SbroUH  tiiwacs  and  cartilages  of  joints  tend  (an  Sir  A.  Garrod  ba,a 
*lrd»dy  pointed  out)  to  be  le&s  ulkoliue  thua  other  imuii  tluids, 
but  they  will  contain  the  tm>ine  (]uaolity  of  HphnricnJ  urate  aA  the 
blood. 

The  spherical  urate  m  the  fliiitlft  of  these  extm.  vni^cular  tissusH 
will  thercfori!  tt-nd  to  bo  thrown  out,  partly  on  account  of  their 
diminished  alkalinity  n.nd  partly  because  in  scdentar}'  conditions  tho 
fluids  Art)  not  moving  much  betwemi  and  throuj^h  the  tissues. 

This  Rpberical  urate  is  fiittt  thrown  out  in  extremely  minute 
fMvticle!),  which,  howeYer,  ntiiy  unite  and  congreyateinto  larger  and 
larger  miwsos  many  times  the  siiie  of  a  whito  corpusck.  These 
ioorcAaing  masaes  of  spherical  ar&tc  eventually  f{«t  Inrge  enough 
to  block  the  lymphatic  veittieU  of  the  p;irt  and  to  |j;ivs  rise  to 
«IMM.  pressure  and  pain,  and  ihis  is,  u.ccoi-diug  to  Mordhorst.  the 
eaaa&bioD  of  an  attack  of  rheumatism,  and  acoaunts  for  the  local 
swelling  and  tendon. 

If  the  RpliGrical  urate  is  left  for  some  time  m  situ  the  needle 

limM  is  eventually  thrown  out;    but,  as  in  rheumatism,  th«re  it 

,  ofheD  very  soon  a  general  rise  or  alkalinity,  the  npherical  urate  is 

IrediflfiolTed  again    without,  it  may  bo,   leaving  any   uoodic  urato 

behind  it ;  the  needle  urate  can  also  take  up  alkali  and  pass  hack 

■gain   into  the  spherical  (onii. 

In  gout,  on  the  other  hand,  the  spherical  urates  remaining  longer 
in  Bospcnsiou  become  more  diOicult  todiiiiiolvc,  and  hence  the  nocdlu 
tomte  in  more  likely  to  be  throwu  out ;  hut  it  is  the  spherical  urate 
which  causes  the  local  irritation  and  the  tiusue  changes,  and  when 
IIh  needle  urate  is  thrown  out  the  initation  ceaacs. 

Uordhorst  also  believes  in  opposition  to  Ehsteiii  that  necrosis  of 

ItiMtiB  ia  entiroly  secondary  to  the  throwing  out  of  the  spherical 

[ante,  and   this  subject  he  has  treated  of  in  another  paper,  "  Zur 

Ftbtatehuug  der  Uratablagcrungun  h«i   Gicbl,"  Virchow's  Archiv., 

Ua  B.,  1807. 

It  is  only  posaiblo  to  give  hero  ijultc  a  short  outline  of  these 
liautrcsting  rA»ults  obtained  with  tbe  microscope,  and  it  ia  obvious 
[liow  very  favourable  they  ore  to  the  explanation  I  have  given  of  my 
pbjviological  results,  and  Dr.  Mordhor?(t  »ays  in  a  letter  I  recently 
reoeiTed  from  him  :  "  I  am  convinced  of  the  correctness  of  your 
opinion,  that  the  uric  acid  ia  retained  in  the  tiitsucs  of  the  different 
or]gU)S  through  an  abnormally  low  alkalesence  "  ;  and  further  on  he 
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uys:  "  I  ftm  of  npinion  that  Sir  Williftm  Robots  Has  miide  the 
mistRke  Go  believe  the  Quid  parts  of  the  body  to  be  a  simple  solution 
of  alkaline  and  neuLrul  8alt»,  wlicrcas  it  is  a  solutiou  the  alkalesence 
of  which  is  considerably  reduced  through  the  presence  of  acid  ealts 
(mono-natrum  phospbnte),  a  thing  still  more  thocoee  in  thQ  cutila^ 
lutd  tinitiie." 

And  it  fullowK  [rem  Mordhomt's  reauUs  above  statvd  that  ibe 
more  alkali  the  pliospbntes  of  the  blood  and  tisBUe  fluids  oontuo, 
the  bettor  will  thoy  bold  tbo  epborlcal  ui-ate  (colloid  ur&t«)  in  solu- 
tion ;  and  tbix  is  in  oompletG  aooord  with  what  1  pointed  out  some 
yeani  ago  in  the  Medico-Chirurgicat  Transactions  (prev.  ref.)  thai 
binalrum  phosphate  given  with  sodii  carb.  increases  the  excretion  of 
uric  acid,  w}iilo  if  tlie  same  salt  Is  given  with  dilute  phospborio  acid, 
or  even  with  a  salt  liuob  as  sulphato  of  sodium,  it  will  cause  no  plos 
exoration  of  uric  acid,  perhaps  even  a  diminished  excretion. 

It  is  aIho  of  the  greatest  possible  inture^L  to  me  that  Dr.  Mord- 
boroi  should  have  seeo  reason  to  suggest  that  the  spherical  (or  colloid) 
arato  could  block  the  lymphatics,  and  thus  give  rise  to  some  of  Ui« 
phenomena  of  rheumatiKtn,  as  Ibis  is  very  clone  to  my  own  soggea- 
tinn  first  madti  iu  the  third  edition,  that  lb«  same  substance  may 
meohanically  obstruct  the  blood  capillaries,  and  thus  account  for 
Ibe  pbenomona  of  defective  circulatioQ  and  bigb  blood  pressure. 

Antony  points  of  minor  interest.  Dr.  Mordhorst  lays  stress  on  the 
inflaeaoe  of  oold  iu  throwing  the  spherical  urate  out  of  solution,  and 
its  bearing  upon  the  causation  of  ilmumaiism  locally  in  certain 
oxposed  tissues,  and  this  also  bears  on  the  explanation  I  have  for 
aOBke  years  boon  giving  of  the  limitation  of  Kaynaud'it  disease  to  tbo 
ifcin  ami  superficial  structures  of  the  thicker  parts  of  limbs. 

Dr.  Uordhorst  Is  a  believer  in  the  presence  of  uric  aod  in 
liMhhy  blood,  and  thinks  that  von  Jaksch  and  Klemperer,  -aha 
IttBad  none,  worked  on  too  small  quaatities  of  blood  (prev.  ref.  p.  iil 
ol  repciot). 

Hs  Ihifiks  also  that  blood  can  at  timeu  dissolve  more  nric  acid 
^B  tl  ean  continue  to'  hold  in  solution,  uod  this  is  in  favour  of 
«te  1  have  said,  that  nric  acid  interferes  with  its  owa  solubility  in 
^  Uood,  and  is  interesting  in  niferoooe  to  thn  effects  of  alkalies 
^^ioM^  monliuoed,  as  tbey  may,  as  I  have  suggested,  bring  a  lot 
^  ^gg  aaid  into  the  blood,  and  when  there  may  fail  to  hold  it  in 
^^^i  MtntiOD  Mid  so  produce  colUemia  and  high  blood -prcssun, 

^d|«OT  iiwniatfl  nf  alkali  may  dissolve  up  the  colloid  or  sphencal 


also  points  oat  that  the  dCact  of  deftcdeot  oircol^ 
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tioD  in  the  akin,  whether  produued  hy  cold  or  other  causes,  is  to 
nulce  its  flaids  k69  alkaline,  so  that  thoy  become  siipor- saturated  vvilh 
wiatM,  and  contain  the  spherioiLl  urate  in  suspension,  and  if  this  ia 
ao  the  defective  circulation  produced  by  colItBtnia  will  tend  to  keep 
up  tho  colltDinia.  itnd  liunoe  in  Haynaud's  disease  washing  bhs  bauds 
io  cold  water  may  start  a  local  collffimia,  which  tends  to  progress  and 
raquirea  a  great  change  of  f^nenil  alkalinity  to  di»itolvA  it  up  again. 

I  will  now  (five  n  few  more  facts  liearing  on  the  relationship  of 
nrinar)-  water  to  uric  acid  in  excretion.  Thus  on  May  8.  1891,  uric 
aoitl  was  high,  having  a  ralation  to  urea  for  the  whole  twanty-foac 
boors  of  i  to  22.  This  tneana  th&t  there  was  a  large  excretion  of 
ario  acid,  soma  4j  grs.  of  it  iioing  washed  out  froni  deposits  in  the 
organs  and  tissitas,  and  pasning  through  the  blood  on  its  way  to  the 
kidnoy. 

Now,  practically,  a  Uri^e  excretion  of  uric  acid  on  any  day  means 
a  large  excretion  in  thu  a-llcaliiio  tido  periods  of  that  day. 

And  now  look  at  the  urinary  water  on  this  day;  with  a  large 
Axoreiion  of  urio  acid  the  water  of  seventeen  Lours  of  the  day 
e<]oalIed  only  600  co.,  or  35  oo,  per  hour,  a  very  low  excretion  ;  and 
during  the  fieyen  honre  of  the  night  it  was  570  cc,  or  81  oe,  por 
hour ;  the  water  held  bock  during  the  day  was,  to  a  large  extoot, 
passed  out  as  soon  as  the  high  acidity  of  the  night  period  cleared 
the  blood  of  urio  acid  (tbo  exact  parallel  of  digitalis]. 

Then  take  another  day.  as  May  U,  when  tho  urtc  acid  bsars 
BSariy  its  normal  relation  to  urea,  namely,  1  to  33 ;  there  would  ha 
bat  a  slight  excretion  in  the  aLkalinu  tide,  and,  iu  accordance  with 
our  pnemiseii,  little  or  none  passing  through  the  hlood  ;  and,  under 
these  oociditioue,  the  water  (or  sevonteon  hours  of  the  day  was 
1370  oc.,  or  80  cc.  in  tho  hour ;  while  the  excretion  in  seven  hours 
o(  the  night  was  d^iO  cc,  or  90  co.  per  hour ;  ou  May  8  the  urine 
per  hour  at  night  rose  to  two  or  tliree  times  itn  aniottiit  per  hour 
in  the  day.  On  the  11th  the  night  urine  was  only  ouc-oighth  more 
per  hour  than  that  of  tho  day ;  on  tho  8Lh  wjiter  wns  held  hsok  in 
U)«  day  and  passed  out  at  night ;  and  on  the  1 1th  it  wasi  passed  freely 
in  both  periods ;  hence,  as  I  have  said,  tho  urinary  water  is  in' 
venoly  ao  tho  uric  aicid  excreted  along  with  it,  and  inversely  on  the 
ftinouut  of  il  in  the  blood,  because  tho  greater  the  amount  of  uric 
«ci<l  in  the  blood  the  mora  obstructed  are  the  capillaries  of  the 
Iddnoy. 

It  will  thus  bv  seen  that  my  oasertion  that  arterial  tension  varies 
diraotiy  aa  the  uric  acid  iu  (he  blood  has  other  foundations  besides 
obMITatioaB  of  the  pulse  vaba  and  tension,  though,  as  xra  shall  hob 
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proseoUy,  tbaae  are  condasiva  eaoagh,  and  tollowsd  from  bom 
to  hoar  (he  suae  thing  U  Men:  the  urinary  water  is  invereol}- 
w  the  uric  acid,  and  if  the  uric  acid  is  inteotioDally  iuoreased  or 
diminished  tbv  water  alters  in  Ihc  oppo»il«  directioa. 

This  brings  me  to  the  aetion  of  drugs  and  Lh»  oxperimenti 
aspect  of  tfie  question,  but  the  same  laws  hold  good. 

(L)  All  fiubetanceii  which  increase  the  solubility  of  uric  acid  ii 
ereaae  ita  exotfUou  and  rice  cend. 

(2)  Substances  which  increase  its  solubility  bring  it   into 
blood  in  huge  quantity,  obstnict  the  capiUitries,  slow  the  heart,  and 
diminish  the  urinary  water, 

[  have  ahisady  ^ono  into  the  action  of  dmge  on  uric  acid  :  I  shall 
bare  merely  montiiDn  their  cfTccts  as  rogaids  the  pulae  rate  and 
tension,  and  the  s^'rution  uf  urine. 

First  of  all,  drags  which  inerease  the  excretion  of  aric  actd: 
alkalic-s.  av  soda  and  potash,  increase  the  excrotion  of  uric  noiil 
and  diminish  the  uriuury  water ;  hut  as  thuir  uffuet  on  uric  iicid  is 
coming  to  an  ond  (possibly  becauite  all  the  immediately  avtulablo  uric 
acid  is  cleared  out)  Ihore  is  more  or  lusa  diuresis,  tbe  wnter  whicbj 
they  ut  first  held  hack  passing  out.  This  is  illustrated  in  tt 
figures  of  May  8  ju&t  monttoned.  This  was  a  natural  uxcrvtio 
(or  fluctuation  in  excretion)  apart  from  drags,  but  precisely 
same  thing  would  hitve  occurred  if  I  had  given  alkalioH  to  iuer 
the  uric  acid. 

SalicyUtCTt  agiun  bring  excess  of  uric  acid  into  the  blood,  and 
while  the  excess  of  uric  acid  is  being  passed  io  tbe  urine,  it  is  not 
Tery  copious,  but  tends  to  be  bigh-uolaured  and  scanty;  beooa  as 
has  ])een  noted  by  sereral  observers  (Ruber  in  Deutsch  Archit.  fur 
Kim.  Med.,  xii.,  p.  129,  and  Stiller,  Briliah  Meditai  Journal,  1890. 
vol.  i.,  p.  t)OB),  as  well  as  myself,  the  gr^cat  diuresis  with  saUcylales 
oomes  on  the  itecoud  day  oF  their  ad  mini  titration,  when  tbe  excretion 
of  oric  acid  and  the  aniouut  of  it  in  the  blood  is  bsgtnning  to  diminish 
from  want  of  suppUea. 

Diuretin  —  Balioykte  of  s^odiuiu  and  theobromine  (—dimethyl- 
xanthin)  app^turo  to  ma  to  produce  dini^sia  in  much  the  same  way 
that  salioylfLt(>  of  soda  producer  it,  namely,  by  cloariug  the  blood  of 
uric  acid.  1  made  snmo  experimenus  with  tabloids  of  this  substance, 
Juiidly  Hunt  inu  by  Mc-^yr^.  iJurroughs,  Wellcome  and  Co.,  and  my 
results  show  that  just  as  with  salivylalo  of  soda  there  is  no  diorens 
on  the  llrst  day  of  taking  the  drug,  ou  the  contrary,  the  urio  acid 
rises  and  the  wnttir  falls,  but  there  is  a  diuresis  on  the  second  or 
third  day,  whuu  thu  cxoiclion  of  uric  acid  comes  down  again. 
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have  DO  doubt,  thorvforc,  thut  tbu  diuresis  is  due  to  the  solioylatfr 
element,  or  rather  to  the  aotion  of  tbU  element  oil  the  «xoretiuii  of 
urates.  Ha<1  this  uxplaia^  the  (act,  notetl  by  some  observpra,  that  the 
ijioretic  effects  of  diuretin  ma]r  continue  after  ceatiing  to  take  the- 
drtif^.  (UassaloDKo  and  Silvo)itri,  "  Bcfonaa  Modica,"  Murab,  193d.) 
On  the  other  hand,  if  the  diuresis  wore  due  to  the  dunelliyl-xsiitbia 
it  would  occur  soon  afttfr  the  drug  wwa  adiniuist«red.  an  is  the  case 
with  oric  acid,  hypoxanthin,  caffeine,  Ac.  (see  previoii*  remarks  nn 
thesB  sabntances). 

It  U  iataraatin^  to  note  that  diaratJu  has  bean  said  to  dtmiiiiBh 
the  area  of  cardiac  dalnci^a  by  exerting  a  tonic  aotion  on  the  cardiac 
muscle,  aad  it  ie  tben-fore  proposed  to  ^ive  it  in  iinonila  in  place  of 
digitalis,  when  there  is  a  slow  pulse  {XelUch.  jiir  Klin.  Mrti.,  1894), 
Tol.  xsii.  Aa  will  be  seen  in  chapter  siii.,  I  bavv  givco  Dulicylates 
m  nmmic  conditions  with  oonaidcrai)!^  benefit ;  but  I  ahnuld  doubt 
vtry  much  whether  either  salicylates  or  diniethyl-xanlhtn  have  any 
Iodic  action  ou  Iht^  cardiac  iuu8cl«,  and  T  believe  that  they  reduce 
the  area  of  cardiac  dnlnes»  in  the  same  way  that  iadiden  or  merciirj' 
and  other  in^tAls  reduce  it,  by  clonrini;  the  blood  of  uric  acid,  freeing 
the  cnpillari<^  and  thus  allowing  of  a  fall  of  blood  pressure,  which 
reduces  the  resistance  to  it»i  action,  and,  therefore,  the  work  (li« 
heart  ban  to  do.  Prnhably  caffeine,  a  near  relative  of  theobromine, 
which  is  Don-  a  )jood  deal  upokou  of  as  a  cardiac  fititnuUnt  and  tonic, 
aot«  in  exactly  the  same  way. 

With  phosphate  of  soda  again  the  water  tiuctuates  in  aooordance 
with  the  excretion  of  uric  acid,  and  independently  of  the  amount  of 
the  drug;  when  the  drug  incroaaos  markedly  the  excretion  of  uric 
acid,  the  water  tends  to  be  low. 

A  targe  excretion  under  the  phoflphale  or  a  ualicylal(>  i^  not,  as  I 
hare  remarked  before  acrompmiied  by  any  headachi-,  but  the  excess 
o(  uric  aoid  in  the  blood  keeps  the  capillaries  moderately  obstructed 
and  pulse  tension  somewhat  high,  though  to  nothing  like  the  sftme 
exteBI  a«  would  be  tba  case  if  the  same  amount  of  uric  aoid  was 
being  exorstad  under  an  alkali :  ho  that  I  have  suppo^iud  thut  the 
oompottnd  formed  by  uric  acid  with  salicylates  and  alkaline  phos- 
phato»  has  less  effect  on  the  capillariea  than  the  combination  with 
a  simple  alkali,  but  probably  cvon  when  ^alicylatei^  or  phostpbateit 
are  in  ciroolation  there  is  always  >4ome  urate  combined  wlih  an 
■Ikali,  and  this  may  account  for  thu  effect  on  the  capillaries  in  all 


Of  drugs  which  diminish  the  excretion  of  uric  aoid,  opium  ig. 
perhaps  bh«  most  important ;  I  liclievn  that  it  acts  an  an  acid,  which 
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hi  naturB,  apart  from  drags,  is  the  most  important  factor.     The 
pnhe  of  opium  well  being  and  of  the  rebound  next  day  ue  to  ^^m 
found  in  lig.  34.  ^| 

Tbo  oiToots  of  morphine  in  raiaing  the  acidity  aad  caasiog  retoa- 
4ion  of  urio  acid  uro  «hown  in  fig.  15,  iind  along  with  these  go  the 
4juick  low  taaition  pulRA,  B  in  %.  3i,  which  tigain  is  the  sign  of  a 
fra»  capillary  eirculalioii  bbroughouttbe  body  ;  its  aftecla  and  funher 
signs  being  mental  well  heiag,  botlily  Btrcngtb  nod  power  of  oodar- 
&DCC,  and  n  froo  oxcrotion  of  urioavy  water.  Here,  again,  all  thete 
effects  are  due  to  the  action  of  the  drug  on  urio  acid,  and  correspond 
with  it.  Thus,  oub  nioming  before  bi-eakfast  whan  ray  pulse  was 
slow  and  of  high  teasioD  (rate  •^),  I  ineasurud  the  urise  in  the  boar 
ending  H.W  a.m.,  and  fonnd  it  Hd  oc,  I  then  took  irj  vi.  of  tincture 
of  opium,  in  tabloids,  the  pulae  at  8.15  being  62,  and  I  collected  the 
nrina  of  the  next  hoar  ending  S.lfi,  no  food  or  drinlc  haviiig  mean- 
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Pio.  33.— PobSB  Tbaoikos  uiowikm  tuie  ni.ooD  p&BssDax  A  nsroai  ako] 
B  ddbhio  TH&  AcrioK  or  MeaooKT. 


while  been  tahen  since  the  previons  evening,  .^t  9.15  a.m.  the  pule 
was  73,  marlcedty  softer,  and  with  a  larger  dicrotio  wave  than  the 
palse  trace  at  3.15,  and  the  urine  parsed  in  tho  hour  was  234  cc. 
Obviously  then  the  comparatively  scanty  urine  at  8.15  a.m.  was  not 
due  to  want  of  water  in  the  body,  but  to  obstruction  of  the  oapil- 
larios  with  which  it  eorreaponded ;  and  the  ordinary  mormog 
collsmia  was  here  brought  to  au  end  by  the  action  of  the  opium  ait 
an  acid. 

Mercury  I  bare  also  written  about,  and  as  to  the  facts  that  it 
reduces  arterial  tension,  and  produces  diuresis,  the  writings  of 
Uroadbent  and  Jaudrassick  sufficiently  testify.  I  believe,  as  X  have 
said,  that  tbuac  cffueta  are  simply  and  solely  due  to  its  action  on 
uric  acid,  furnishing  io  this  respect  but  »  siugle  instanoo  of 
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fsierml  lavrs  aboro  stated.  Fig.  33  shows  the  pulse  trsicing,  A 
bafore  and  B  dtuiog  the  acUoa  of  morcory,  the  laUor  ooiTespoadiog 
widi  &  minuH  exoretion  of  uric  acid  ajid  diuresis  (see  Gg.  17,  p.  60). 
Fig.  34  shows  B  the  pulse  of  opium  well  boin^,  the  first  stage 
letbD  of  opitun;  note  the  quick  ftill,  nnd  the  small  dmt  ware,  and 
Ike  relatiTsly  la^o  dicrotic  tvavc.  The  capillaries  are  ohviously 
ftM.  and  the  puLs«  soft  aad  quick  ;  and  with  tbia  the  urine  is  pro- 
taae,  aa  in  the  instance  nbere  adoae  caused  such  markud  diuresis  in 
BjMit  a*  mentioned  abore,  and  theru  is  wttlt  beiu^j  aad  iuoi'eaMd 
■DDtal  aolivity. 


^KXKKNXKf 


Fm.  SL— PeiSB  Trjicisos  op  Opium  SBBoimD,  op  Opidm  wioll  aiusa, 
AXD  or  Aitrn'Yuin  wsu.  veiko. 


O  shoiwt  a  very  siinUar  pulse,  produced  bj'  taltiog  anCipyrin,  and 
both  opium  and  aatipyriu  relieve  the  luic  acid  haadaohe. 

A  is  ibe  opium  luhound.  second  stage  action  of  opium,  the  pulse 
tithe  uoraiug  hours  after  »  dose  of  opium  over  uiKbt.  Note  tliu 
■low  fall,  the  large  first  wave  and  retativety  small  second  wave. 
Willi  this  ttioTo  goes  headache,  mental  depression,  malaise,  dis- 
iadioatioD  for  exertdoa,  and  the  arine  Is  scanty  and  contains  excess 
at  tirie  acid,  aod  the  ooalrast  between  this  pulso  tracing  aiul  13  and 
£>  i*  very  marked. 
II 
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Fig.  33  abows  thab  mcccury  produces  n  pulse   like    B  or   U, 
b«eaa8e  it  aUo  clears  the  blood  of  orie  acid,  and   it  also  oures  > 
mipnine. 

Lithi&  m  one  ui  the  moab  intcresling  of  tbe  other  draga  which 
produce  tlie  sfLme  results.     I  have  given  aboTO,  with  rsforence  ko 
%.  14,  my  QxpUcation  of  Ibc  fact  that  it  roducos  tho  oxcnjtioD  of      i 
nric  ncid.  ■ 

Lithia  markedly  diminifihes  the  acidity  of  the  urine,  and  yet, 
unlike  the  ulkulies  wliiub  produce  this  result,  it  reduces  arterial  tea- 
eion,  quiokens  the  pulse,  and  produces  diureaig.  Here  again  we  see 
that  tho  effects  on  ihc  pulse  ten«ioTi  and  flow  of  urine  depend  on 
the  urio  acid,  itnd  not  on  the  acidity,  alkalinity,  or  other  power  of 
the  drug.  Sodu.  and  potB.sh  raise  the  tension  of  the  pulse  and 
diuiiQish  the  urine,  while  it  becomes  more  alkaline.  Lithia  dimin- 
ishes  pulse  teauon  and  increases  the  urine,  while  it  becomes  also 
more  alkaline,  but  soda  and  potash  increase  the  excretion  of  qi1<uM 
acid.     Lithia  dimuiisbes  it.  V 

Agaiu.  aM  before  remarked,  if  all  uric  acid  hae  been  removed  by 
a  course  of  eaUcyUtea,  soda  or  potash  will  fail  to  increase  the  ei- 
crotion  of  uric  iioid,  and  in  this  case  thoy  will  also  fail  to  affect  tba 
pulGu«  tension  and  the  flow  of  urine. 

Tho  facts  about  lithia  are  vcrj-  interesting,  and  I  find  on  a 
feronoe  to  my  oUl  notes  and  ourves  that  on  a  day  when  no  drugs' 
were  taken  the  urinary  water  was  1280  cc,  aod  thei-e  was  a  plus 
excretion  of  uric  acid  (1 — 21).  On  the  following  day  -25  grs,  of  tbo 
citrate  of  lithia  were  taken,  and  with  this  there  was,  ast  is  usual 
with  lithia.  a  great  fall  in  acidity  of  the  nrino,  viz.,  to  38  gr».  from 
€2  grs.  on  the  previous  day,  hut  in  spite  of  this  uric  acid  was  dimio- 
iehed  greatly,  having  a  relation  to  urea  of  I — H.  And  now  mark 
the  result ;  if  an  alkali  had  been  given,  as  potash  or  soda,  to  pro* 
duce  such  u,  fall  of  acidity,  a.  plus  excretion  of  uric  acid  woold 
have  been  the  reeult,  the  pulae  tension  would  have  been  htgh  and 
the  urine  scanty,  bat  hthia,  for  the  t-easoos  previously  given  in 
'Chapter  ii.,  produced  retention  of  uric  acid,  cleared  it  out  of  the 
blood,  and  in  spite  of  tfae  rising  alkalinity  there  were  free  capillaries 
and  a  very  marked  diuresis.  The  uiine  of  the  day  before  the  Htiun 
with  a  plua  excrelion  of  uric  avid  was  1280  cc.,  that  of  tbo  lithin 
day  with  a  minus  excretion  of  nric  acid  was  1790  ee.  Here  again 
we  see  that  the  freedom  of  the  eapillaries  and  the  diuresis  rasnlt- 
log  depends  not  on  the  greater  or  less  alkalinity,  bat  on  the  greotw  ■ 
or  less  amount  of  uiic  acid  in  the  circulation,  and  lithia  apparontl^f 
prevents  oollsmia  just  as  acids  do  by  throwing  a  oerboia  amount  of^ 
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pho^ftte  of  toda  ouL  of  option ;  «ud  possibly  the  uoD-ftppoaraace 
sf  ihme  pboephates  in  the  urtae  may  account  Cor  the  fall  id  itai 
laiitf. 

Umsyb«  of  interest  ftlso  to  remark  that  a  sotoewhat  smiilAr 
liflia  lbs  acidity  of  thu  urino  nccooip&Dtos  the  dimiai&Kod  oxctBtion 
Ottaie  acid  produced  by  iodides,  and  this gtiggeets  that  the  retention 
;■  produce  which  remains  unexplained,  may  he  the  result  of  some 
■SiKl  Oil  the  phosphates  of  the  blood,  but  so  iivr  aa  T  can  learu  tbere 
ur  no  knowa  chemicnl  lactH  to  tiupport  this. 

In  oootnwfc  to  lithm  soo  tbo  effect  of  other  alkalies.  On  March 
16,  1868,  no  drugs,  urine  1410  oo. ;  on  March  17,  pot.  bicarb,  gr. 
XXX.,  urine  1400  oo. ;  on  the  18tb,  pot.  bicarb,  gr.  xz.,  eodii  bicarb. 
gr.  XX.,  urine  1170  no.,  and  with  tliis  fall  in  urinary  water  there  was 
•  plus  excretion  of  uric  acid. 

Again,  on  May  19,  1887,  with  no  drugs  urinary  water  wm  1670 
cc.,  and  uric  acid  to  urea  1—32.  On  20lb,  with  70  grs.  of  bioarbo- 
iiat«  <4  potash  urine  was  only  1360  co.,  and  uric  acid  to  urea  1 — 26, 
,  with  a  plua  excretion  of  nric  add  under  an  alkali  the  urinary 
was  reduced,  vrhioh  correepondfl  with  the  fact  that  in  tho 
toral  plun  excretion  of  uric  aoid  in  migraine  tbo  urine  is  scanty 
and  beani  out  what  I  have  said  previouidy,  that  the  urinary  water 
is  inversely  as  thu  uric  acid  excreted  along  wilb  it. 

"Hie  action  of  iron  and  lead  is  precisely  Lhe  »aine;  bo  long  aa 

they  dimioish  the  exctetioo  of  uric  aoid  tbcy  freo  tho  capillaries  and 

prodnoe  diuresis,  but  when  their  first  action  oomog  to  an  end  urio 

acid   i«  excreted  in  exceKn,  and   there  are  then  high  tension  slow 

pobw,  and  scanty  urioo,  just  as  in  the  opium  rebound. 

^m       .Ml  Other  drugs  which  diminish  the  excrotioa  of  uric  acid  pro- 

^■Sac«  joet  the  same  results;  as  cocaine,  antipyrin,  the  nitritiai,  and 

^HaiDtu  aallK  of  tho  mineral  acids,  e«pecially  sulphates.     Sti7chnia 

^^Bb  (possibly  indirectly)  raJRes  acidity  and  affects  uric  acid,  and  the 

pulse  and  urine,  tika  other  mcuibera  of  the  group. 

Fig.  39  shows  us  the  effect  of  co]>aiba,  tho  diuretic  action  of 
which  is  so  well  known,  and  wo  see  that  the  diuresis  it  produced 
oorreaponda  with  a  marked  fall  in  the  excration  of  uric  aoid,  so  that 
no  doubt  tbc  capillaries  were  freed.  I  believe  that  this  may  be 
taken  as  a  type  of  u  number  of  resioous  subatances  which  produce 
diarasif,  and  all  of  which  probably  act  in  tbo  same  way.  Thus 
eopaiba  tntroduoos  a  considerable  quantity  of  copaivic  acid  in  its 
min  which  forms  glycuronic  acid  in  the  systein,  and  one  or  lioth 
iheae  acids  may  no  doubt  affect  the  neutral  phosphates  of  the 
aod   prevent  their  being  good   aoWenls  of  uric  acid.    Tar, 
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agnln,  oontajns  Mvoral  acids.  Rhubojb  eontaini)  chryfiopbanic  acid,] 
and  cannabis  indtca  cont&tn<i  a  resinoid  substance,  caanabiii,  which, 
like  the  resm  ot  oopaiha,  may  conBiet  of  axiidti.  All  tbenn  Bubsttuicos 
act  as  stimQlants,  causing  free  capiUarius  well  boing,  aod  more  or 
1«B8  diuro^s.  and  all  thuse  eff<%t<i  correspond  in  time  with  a  diniln- 
iab*d  excretion  of  uric  acid  in  the  urin«.  Tar  i^  a  aLtinutant,  and 
in  the  form  of  a  patent  medicitiR  n-bich  X  have  used,  it  undoubtedly 
oausoB  marked  well  beinf;  and  froodom  of  oaptUaries. 

It  19  interesting  to  remember  ita  value  in  lung  troubles,  as  bron-j 
chitiB  and  phthisin,  and  if  it  auts  on  uric  acid  it  will  no  doubt  Creaj 
the  capillarief)  alt  over  the  body,  and  be  of  use    in  lung  troubles 
in  the  aarae  way  that  the  iodides  are ;  and  tar  water  ia,  I  beliere, 
ODo  of  tho  oon«titiionts  of  Hair's  Asthma  Cure,  in  addition  to  aa 
iodide,  the  action  of  which  it  will  no  doubt  incirenne. 

Uquodoe  is  anotlier  substance  which  has  been  ased  (or  many 
yaoEB  in  bronchitio  ii.nd  catarrh,  and  its  action  as  a  stimulH.nb  is  re- 
ferred to  by  Dr.  Koitb  ("  I'uds  of  an  Old  PhyBician,"  p.  77),  though 
I  ouiDOt  quite  agree  with  bis  pathology  of  headaches,  Binep- 
loflgneaa,  and  low  spirits:  but  liquoricu,  I  have  very  Ultlo  doubt. 
ooDtains  some  resin  or  acid  similar  to  that  of  tar  or  copaiba,  and 
ita  Hotiition  in  dietilled  water  distinctly  reddens  UtmuB,  and  this  no 
doubt  accounts  (or  its  stimulant  effects- 

Bhubarb,  again,  ha^  a  remarkable  stimuUiting  effect,  cauaiog 
freedom  of  oajHllaries  and  well  lieing.  and  its  valuable  gbimulauli 
action  in  gouty  dyspepsia  ia,  I  think,  probably  due  to  its  effect  onJ 
oric  acid. 

Cannabis  Indicn  is  a  still  more  marked   instance   of  the  siun«! 
thing,  and  its  stimulation  is  very  clearly  contemporaneous  with  a ' 
diminished  excretion  of  m-io  acid.    Its  stimulating  powers  are  great, 
and  it  ia  well  known  to  core  or  prevent  migraine,  the  uric  acid 
headache. 

Id  tho  some  way,  also,  it  is  very  nseful  in  melancholia,  mental 
dBpnaaion  and  bad  temper. 

like  lar,  ilis  uuuful  in  asthma  and  phthisis,  and  another  dnig 
«fth  a  similar  action,  the  American  spirit  weed  (Lachnanthes)  has 
aha  Immi  atronf^ly  reeommonded  (or  phthisin,  and  it  also  B4>pear8  to 
y^fr^  the  acidity  and  clear  tb«  blood  of  uric  aoid,  causing  veij 
^■rksd  well  b<4ng. 

Chambis   indica    has  also   beau    strongly  recommended  as  fri 
^Hcatetio  in  mcnorrbagia  and  this  Li  extremely  interesting,  as  wai 
ithall  SK  later  on  that  dropn  suoh  as  mereury  and  iodides,  which 
tmm  tte  Mine  effect  that  cannabis  indica  has  on  uric  acid,  are  often 
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Tcry  oaefo)  in  btcmopbysis,  whon  tbuy  probably  act  by  lowering  the 
blood  prnsMLfe:  but  about  this  I  sbu]!  bave  xnota  to  aay  preauutly. 

If  wfi  only  bear  in  mind  the  fact  Cbat  clearing  the  blood  of  uric 
•cid  maftOH  frawng  the  oirculation  and  (jaioltotiinf;  combustion  and 
mebaboliam  tbroujjhout  the:  body,  we  sball  bave  no  difBoulty  in 
ODdtirataudiDg  bow  many  qI  ibc  dru^is  mentioned  above  effect  at  ono 
and  the  same  time,  flach  different  or^'ans  and  ti»9ue9  as  tbe  ekio, 
the  bnain,  the  lungs,  Che  slotnacb,  the  kidnuytt,  and  tlie  uturus. 

This  shows  op  also  very  clearly  the  nonien»e  that  is  often  talked 
aboai  diuretic  dniga  and  thoir  action  on  the  renal  epithelium,  it  is 
«My  to  d«moait»t«  that  thoy  have  a  similar  and  aoaloiiiporaQeoQB 
action  on  the  epithelium  and  celts  of  every  gland  and  tisttue  of  tbe 
body,  and  this  is  due  to  the  fact  that  thuy  cluar  up  colluemia  and 
allow  of  a  free  capillary  circuUtion  also  tbroughont  the  body ; 
bonoa  tbo  cotTespondlng  loll  in  blood  pressnro  and  tho  size  of 
the  radial  artery. 

If  now  we  turn  to  putbology,  ws  again  tind  a  whole  seriea  of 
facta  wliich  our  knowledgeof  lbs  elFeots  of  uric  acid  on  tbo  capillaries 
will  eaable  us  to  explain  completely. 

Tb«re  are  low  clinical  facts  wbtcb  arc  bettor  attestod  than  that 
having  to  rise  one  or  more  times  in  the  night  to  pass  urine  is  a  very 
common  »yiiiptoni  iti  Bright's  dlHuaae,  but  it  wilt,  T  tbink,  prasaDtly 
appear  that  ibi^  is  not  so  much  a  symptom  of  Bngbt's  diseaae  as  of 
a  condition  (bi^  arterial  tension),  which  is  very  commonly  present 
in  Blight's  disease. 

When  a  patient  tells  me  that  he  has  to  rise  one  or  more  times  in 
the  oigbt  Bo  pass  water,  I  feel  sure  that  he  ha«  high  teusiun  (pro- 
Tided  of  courae.  there  is  no  local  irritation  in  the  urinary  passages), 
bat  tiiis  may  or  may  not  be  duo  to  Brighi's  disease. 

As  wo  shall  Boe  further  on  (chap,  xiii.)  the  high  tnngion  of  Bright's 
iliseaBfl  is  almost  certainly  due  to  m'ic  acid,  that  is.  a  patient  with 
Bright's  disease  soSers  from  chronic  uncacidxmia.  but  it  is  equally 
certain  that  a  patient  may  have  uricacidiemia  without  having 
Bright's  disease,  hence  nocturaal  urination  does  not  nocessarUy 
imply  Bright's  disease. 

The  excretion  in  my  owu  pe^rson  on  May  B,  previously  mentioned, 
will  very  well  illustrate  what  i  mean.  On  this  day  there  waa 
marked  iinca^diemia  in  the  alkalbe  tide,  and  the  urine  during  tbe 
day  waa  only  35oc.  per  hour,  but  at  night  the  acidity  rose,  tho  nrie- 
acidnmia  came  to  an  end,  and  tbe  excretion  of  wnter  rose  to  HI  oo. 
per  boor.  Now,  something  of  chis  kind  happens  iu  tbe  high  tension 
of  Briglit's  diaeaae  every  day  ;  there  is  chronic  aricacidtemiat  but 
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Uiis  is  most  marlceil  m  the  alkaline  tide  of  the  moraing,  wheu  lb 
Blow  pulse  is  at  its  filow(>Bt,  and  llie  bourly  excretion  of  water  is 
its  lowest,  nitd  the  teitiperaiures  in  bhe  niovitb  aud  rectum  ar*;  at  their 
foiihesfc  distance  apart.  It  is  least  marked  in  the  acid  tide  of  tf 
night,  when  th«  piilsre  is  at  its  quickest  aud  the  houcly  excretion 
water  at  it<t  highest :  hence  the  patient  with  high  tensioQ,  whether^ 
he  has  Bright's  disease  or  not,  has  to  rise  io  the  night  because  he 
excretes  rniich  more  vrater  per  hour  at  that  time ;  and  in  my  own 
case  I  bavo,  under  conditions  siinilui'  to  those  i>f  May  6,  been 
KToscd  Qp  in  the  early  hours  of  the  morning  by  a  disteuded  bkddor. 
Under  the  opposite  conditions  eight  or  nine  hours  may  easily  pasa 
without  micturition  being  necetsaiy.  I 

(For  a  case  in  which  the  hourly  excretion  of  urinary  water  was 
much  greater  io  the  night  than  in  the  day  in  association  with  slow, 
high  tension  pulse,  see  article  on  "Obesity  Treated  by  an  exclu- 
sively NitrogfiioiiB  Diet  and  copious  Libatiorii«  o(  Warm  Water,  by 
Thoiuas  0.  Sarill.  with  remarks  on  the  excretion  of  uric  acid,  by 
Alexander  Uti'ig."— Lancet,  1993,  vol,  ii.,p.  133). 

It  is  generally  pOHtuble  to  bell,  when  the  urine  is  scanty,  whcther| 
this  is  due  to  concentration  of  the  blood,  or  to  obi^truction  of' 
capillaries  preventing  outflow  of  water  from  it  (see  effects  of  opiutnj 
pvevioualy  mentioned). 

When  it  is  scanty,  o^ing  to  ooaoeutratioQ  ol  the  blood,  then 
there  is  no  diureats  at  night,  hut  the  water  of  the  night  hours  is  a& 
scanty  as  that  of  the  day.  On  ihi)  other  L&nd,  when  it  is  scanty 
during  ttie  day,  owing  to  collirniia  and  retention  of  water  in  the 
blood,  it  is  profuse  at  night,  when  in  the  natural  order  of  bhings  the 
blood  is  cleared  of  uric  acid  and  the  capillanea  are  free,  (or  all  the 
WAf^r  held  bacit  in  the  day  rushes  out ;  and  this  iH  well  seen  io 
that  exaggeration  of  normal  conditions,  chronic  morbus  Brightii ; 
here  the  urine  is  scanty,  n.nd  the  blood  dilute  during  Lhu  day,  white 
oolluimia  and  consequent  obstmction  of  captllarifiB  are  greatest ;  and 
the  uiinrt  is  profuse  and  the  hlood  beoomes  concentrated  during  the 
night,  when  the  coUtouiia,  j'uiiL  as  in  nonnal  conditions,  is  less,  aod 
tlie  vessels  arc  rclutively  free. 

Buppottiu^  thibt  under  pathological  eonditiona  the  plus  tirio 
acid  iu  the  blood  continues  nil  night,  as  somotimes  occurs  iu 
the  uric  acid  bcadnche,  than  the  water  is  scanty  all  night  also; 
but  we  have  abundant  evidence  that  it  is  not  ticauty  owing  to 
concentration  of  the  lilood.  in  the  diuresis,  which  occurs  as  the 
headache  passes  off. 

Under  opposite  conditions,  when  the  blood  is  roulty  concentrated,. 
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the  urina  it  bm  scanty  by  nigbt  as  by  day,  and  tho  following  i«  at) 
instance  : — 

On  IStli  Maicb  I  took  a  long  bicycle  rido,  and  bviug  out  of 
tnuuiiiR  I  perspir&d  vury  gruatly  luid  found  it  very  hot  work;  the 
tirine  on  this  day  waa  920  oo.  {on  tb«  previous  day  1230  cc],  ^  40  ce. 
per  hour  in  sixteen  honre  of  the  day,  and  35  cc.  per  liouf  in  cigbt 
i  hours  of  night.  On  Uie  J9tli  it  was  900  cc,  35  in  tho  day  and  49  in 
ni^t.  On  SOih.  1030  cc.  39  in  day  mid  50  in  night,  and  on  Slst, 
1370  cc,  45  in  day  and  80  tn  night.  It  had  now  returaud  to  nearly 
aoimal  quantity,  and  tho  urine  per  hour  at  oisht  was,  as  is  fre- 
qoently  the  case,  nearly  doublo  lliatof  the  day.  On  the  other  hand, 
when  the  hlood  was  concentrated,  the  watur  p(*r  hour  at  night  was 
tan,  or  not  tcreater  than  that  in  the  du,)-. 

When  the  blood  is  thus  cODcentrfkted  there  is  gioaX  bhirst,  but 
wbsn  the  urine  ib  seanty,  owing  to  collEcmia  and  obalructioQ  ol 

IWtOt  35.— PuLSK  TRACixDtt  OP  HioB  Blood  PsEBavsE  ni  Baiuin's  Diseasb 
■  AVD  09  tnc  XVVXCTi  OF  DDUGi   OPatt  IT. 

esjuUarieB,  there  U  an  absolute  diBlaetu  for  fluids.  Hence  it  is  very 
oommoa  for  iho^  who  suiter  from  chronic  collteinia  and  high  blood 
pnaaure,  as  in  chronic  BrighC's  disease  and  conditions  bocdcriug  on 
a,  (o  say  that  they  are  never  thirsty. 

With  rngard  to  the  hIow  high  tension  pulse  of  Blight's  diseaaa, 
It  M  Dot  only  slowest  and  ot  highest  tension  at  those  hours  (alkaltoe 
tide)  when  the  escretioii  of  uric  acid  i»  uoruially  greatest,  and 
quiokcst  and  ol  lowest  tension  in  the  acid  tide  of  the  uifjht,  but  it  is 
in  our  power  to  alter  it,  to  ciuieken  its  rnte  and  ruduce  its  tension 
by  the  Die  of  any  of  the  drugs  which  diminish  urtcacideniia  just  as 
in  the  ooso  of  the  temporary  uriuacidtumiu  of  a  bcmdacho.  Tha.^,  in 
Botna  «aaee  of  Brighl's  disease,  where  the  pulse  was  alow,  I  have 
beeD  able  to  nearly  doublo  its  rate  by  influcnciuij  tbc  uric  acid,  see 
6g.  85,  where  A  shows  a  very  high  tension  puiRe,  rate  53,  uud  B, 
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tbc  pnUa  of  th«  sftme  patient  ben  days  later,  nbea  drags  had  bad 
time  to  act,  rate  80;  and  when  several  years  ago  tUere  waa  some 
wriUog  Id  the  joarnnlg  about  the  value  of  opium  in  nepViritis,  and  in 
UT«mic  convulBJonB,  I  tried  opium  in  ouft  or  two  cases  of  Brigbt's 
diseass,  and  where,  in  these  cilsi-s,  t)ie  piilee  was  slow,  it  iiivarinbly 
4]aicl«Qed  it  and  iccreased  the  uriuai-y  wator,  and  appeared  to  me 
to  do  good,  tlioiigh  in  casus  of  nephritis  1  havn  generally  preferred  to 
ns«  acids  or  dnigs  which  act  in  the  anxae,  way,  such  as  the  iodide  of 
mercury,  to  afFoot  the  uric  acid,  rather  than  opium,  but  in  those 
cases  of  Brigbt's  disease  where  mercury  cannot  be  given  on  account 
of  its  at  once  producing  salivation,  the  use  of  a  little  opiam, 
especially  if  givon  with  salicylates,  should  not  be  forjjolten,  and 
this  combination  of  drugs,  it  h  interesting  to  remembei'.  is  oftoo  of 
great  use  in  the  noarly- related  disease,  diabetes. 

It  may  interest  those  who  have  not  a  laboratory  at  Iheir  door,  if 
I  say  that  tho  main  characters  of  the  liigh  and  low  tension  pulite  can 
be  demonstrated  by  means  of  a  Higginsoa's  syringe,  a  few  Feet  of 
soft  rubber  tube  just  large  enough  to  fit  over  the  no?,zIe  of  the 
syringe,  and  a  screw  clamp.  Fill  the  syringe  and  tul>os  witb  water, 
and  screw  up  tho  clatnp  so  that  tho  wntor  can  only  run  out  very 
slowly  from  the  end  of  the  tube ;  adjust  a  sphygraograpb  over  the 
tube  between  thu  ayringe,  which  with  a  muscular  hund  outside  it 
represents  tho  heart,  and  the  clanip,  which  represents  the  raM-e 
or  ic59  obstnicted  capillaries.  Wlien  all  is  ready  eel  tho  clock- 
work of  the  ephygmograph  in  motion,  and  work  the  syringe 
re^larly  by  the  second  band  of  a  watch.  If  tbe  clamp  is 
much  screwed  up,  you  will  Rct,  a  slow  disBtoIic  fall,  ibo  seoondary 
waves  being  nearly  obliterated.  If  it  is  open  so  that  the  water 
pasaoa  easily  you  get  a  quick  diastolic  fall  with  laige  secondary 
Mraves,  as  in  tho  dicrotic  pulee.  It  the  finger  is  plaond  orer  the  tnhe 
instead  of  the  sphygmograpb,  you  will  l>e  able  to  appreciate  tho 
diflereuoe  between  an  artery  wliioh  is  full  between  tbe  beats  and  one 
which  is  empty. 

While  speaking  ef  physios  and  mocbanics  I  will  mention  also 
the  arteriomoter,  invented  by  Dr.  G.  Oliver,  and  produced  by  Mr. 
Hawksley,  the  welt-known  instrvnient  maker;  because  it  seems  to 
me  that  it  is  of  very  considerable  value  to  me  in  aiding  tbe  clinical 
demonstration  of  the  oCTsots  of  une  acid  on  tho  circulation. 

I  most  here,  however,  only  mention  the  most  important  points, 
and  refer  my  rcadira  bo  Dr.  Oliver's  work'  for  further  information^ 
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Tbo  •rtariometer  profeiises  to  meaaare  the  di<it&Dce  traversed  by 
botton  in  ponsinf;  from  one  side  to  the  other  of  &oy  exposed  artery, 
)  the  radial,  in  obliterating  it ;  that  is  to  Bay,  the  diameter  of  the 
utcrf. 

Tb«  fact  that  the  artery  is  obliterated  is  recorded  by  the  finger  of 
th«  obaenrer,  which  not<!S  the  point  at  which  pnlsation  ceasee  on  (be 
diatal  side  ol  the  instmmoot. 

To  make  a  long  story  Khort.  it  is  found  with  this  InBtrmnent  that 
the  greater  tbe  blood  pressure  the  larger  is  the  diametar  o(  k\ia  rci^ial 
flflHy,  otul  though  Dr.  Oiirar  ban  invented  another  instrument  for 
racofinriDg  pre«niro  as  apart  from  change  of  diamctor,  a^  diameter 
practically  varies  vitb  change  of  prensure,  the  arteriomoter  in  alone 
■efficient  for  most  of  tbe  purposes  that  I  have  lu  vitrw. 

The  clinical  value  of  its  record  may  be  beat  shown  by  giving  an 
instooce.  Tbas  wo  may  say  of  a  pationt  that  hie  pulse  was  slower 
and  ol  higher  tension  in  the  morning  hours,  and  qoicker  and  of 
lower  tension  in  the  eveniny  boura;  but  with  tbe  art«riom«ter  we 
may  be  able  to  say  that  bis  pulse  in  the  morning  was  55,  and  bis 
ndtal  diameter  20  miltioietrcs,  and  in  tho  cvoning  his  pulae  was  05, 
and  his  radial  diameter  1*5  millimetres. 

Dr.  Oliver  goes  into  the  effects  of  pogture  (sitting,  lying  and 
Muding)  on  the  calibre  of  the  radial  artery,*  and  has  found  ihcm 
wry  oonaiant,  bat  it  seems  to  mo  that  hn  does  not  completely  work 
oat  the  causes  of  the  ebanges  produced  by  posture,  and  certflinly  h« 
saja  DOtbing  about  the  force  of  gravity,  to  which,  1  believe,  thoy  ara 
rcaUy  doe. 

Oo  ordinary  physical  principles  it  appears  that  blood,  like  other 
Buids.  will  travel  moro  quickly  down  bill  than  np— that  ie  to  say, 
will  go  b«tt«r  with  gravity  than  against  it,  and  tbe  sphygmograph,  as 
has  no  doubt  long  been  known,  tells  us  that  this  Is  so  with  our  own 
ciicolation. 

Take,  for  instance,  a  piUse  tracing  when  sittlnt;  or  standing  with 
Ibe  wTisl  on  tbo  level  with  the  head ;  gravity  i«  here  acting  against 
tbe  eircuhition,  1^  or  2  oz.  pressure  will  be  ([oite  HufBcient  to  develop 
(be  tracing  which  will  show  the  ordinary  signs  of  low  tension. 

Next  lake  a  tracing  with  tbe  wrist  on  a  lovel  with  &hn  apex  of  the 
heart,  here  gravity  is  acting  slightly  with  the  circulation,  in  so  for 
u  the  arteries  of  the  arm  are  below  the  level  of  tbe  aortic  arch ;  it 
will  now  be  fonod,  perhaps,  that  3|  oz.  are  required  to  develop  the 
tracing  which  »bo\vs  moderate  tension. 

'  Previous  roferanc«,  p.  18. 
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And,  lastly,  bending  forward,  Rink  the  writtt  down  between  khi 
Icaew,  80  a»  to  increase  tb»  force  of  gravity  ;  it  may  now  take  5  oi 
praasare  to  develop  tlie  trooiiig.  which  will  show  high  tension. 

Now,  do  exactly  the  some  with  the  Oirteriometcr.     With  tl 
wrist  on  a  level  with  the  hcnd  it  will  read  '6  m.,  on  a.  level  wit 
tlio  heart,  1-1  or  12  ui.,  and  biitwecn  the  knees  1*3 — 1-6  m. 
course  the  ahaoluto  diameter  will  vary  wilih  the  person,  but  thesa 
ftTO  nvoroige  rcadiags  on  my  own  radial. 

Ic  foltowft  from  thia  that  tho  changes  ol  calibre  noticed  by 
Oliver,  in  diffureni  postures,  are  the  simple  raaulta  of  the  varic 
effects  of  gravity  on  the  circulation  in  these  positions. 

Thua,  with  the  wrist  at  the  lovel  of  the  heart,  or,  as  Dr.  Oliver 
ftdvisoa,  about  3  in,  or  less  below  it,  It  is  obvious  that  iu  the  sitt 
or  atauding  posture  gravity  aet«  with  t)ie  cirenlation,  because 
radial  artery  is  below  the  aortic  arch,  and  in  the  roeumbont  position 
gravity  \ft  neutral,  bHoause  the  radial  artory  is  on  tho  same  level 
the  aortic  arch. 

HcncD  in  tho  reoumbenb  pou'tioa  one  beat  gets  the  effect  of 
blood  pressure  on  the  artery  pure    and  Rimplo,   but  in    clinici 
observation  it  ia  a  very  v&luable  thing  to  have  a  constant  force  likft-' 
gravity  at  one's  disposal,  which  oud  can  add  on  to  or  take  away 
from  tho  blood  pressure  at  pleasure,  because  this  constant  fore«  will 
obviously  produce  greater  ofToots  the  loss  tho  original   distension 
of  the  arteries,  and  smaller  effectH  the  greater  the  original  distension. 

For,  on  the  well-kuowii  principle  that  a  candle  added  to  the  aon 
produces  no  visible  effect,  while  a  candle  brought  into  a  room  from 
which  tho  sun's  lif;ht  is  cxcludud,  produces  very  great  effeole,  the 
addition  of  the  constant  distending  force  grnvity,  to  a  vessel  whosa, 
walls  are  ahready  greatly  distended  by  high  blood  pressare  wil 
produce  little  or  no  effect ;  hut  the  same  force  of  gravity  applied  to' 
a  vessel  whose  walls  are  relatively  lax  from  low  pressure  will  pro- 
duce qnite  a  large  distending  offect. 

It  follows  from  this  that  the  higher  the  blood  pressure  the 
will  be  the  variatioiifii  induccil  by  change  of  posture,  and  the  low« 
the  blood  pressure  the  greater  these  variations,  and  this  I  find  to  be 
the  case. 

Thus  the  diameter  of  my  radial  artery  is  generally  greater  in 
morning  and  less  in  the  evening,  and  tho  postural  variations  are  1 
in  the  morning  and  greater  in  ths  evening,  and  tho  following  aro 
eommoQ  readings :— Morning,  sitting,  radial  diameter  1-2,  lying 
I'l ;  evening,  sitting,  radial  diameter  L-0,  lying  0-8. 

We  can  now  understand  completely  Dr.  Oliver's  observation 
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p.  M,  wher*  be  says: — "As  u  rule  as  years  advuucc  beyond  the 
middle  period  of  life  the  range  of  postural  viu-iatioR  liecom&tt 
gradually  lessened,  mid  it  iukv  thus  mark  the  pro[p^'u8f>  of  phyHio- 
logical  arterio-sclerosis.  Dnlil  the  Cft.libre  nmy  at  \iiit  become  quUe 
Dniform  ta  posture." 

For  •*  physiologieaJ  arterio-sclcrosis "  I  shonld  prefer  to  read 
physiological  (?  patbotogical)  collicmia,  and  the  causation  of  this 
depends  in  the  mo«ib  simple  manner  ua  our  ilrst  principles,  for  every 
EUAD  on  ordioary  diet  stores  in  hio  body  during  his  youth  and  prime 
a  Urge  amount  of  uiic  acid,  and  as  he  begins  the  dcetino  of  life  this 
is  got  into  solution  and  pa»acd  through  hiR  blood,  causing,  as  we 
koow,  hifjh  blood  pressure;  and  this  in  its  turn,  is  the  cause  o(  the 
fact  observeil.  the  gradually  lessening  variations  in  the  diameter  o( 
the  arteries  from  change  of  posture,  in  ac«oi-dAnce  with  the  rule 
worked  out  abo%-c. 

Doabllesa  the  high  hlood  pressure  and  the  blocked,  obxtructod, 
Taaa  rmsorum.  are  between  theoi  the  cause  of  the  urterio-3clerosi4, 
a  p&iholo^cal  obange  wliiob  quickly  supervenes  upon  the  physio- 
logical collicmia. 

It  iR  of  the  very  essence  of  my  argument  in  this  volume  that 
this  physiological  oolliemia  can  be  dimiuished  or  controlled  by 
ahering  tlie  diet,  and  that  when  this  has  been  done  its  pathological 
cffsela  mHU  be  dimiitinhed  anil  postponed,  and  chief  among  tbetie 
effect*  is  that  pradoal  failure  of  combustion,  metabolism  and 
natritton,  which  wo  call  chronic  Bright's  disease,  as  it  is  a  mere 
pfoloiigation  or  accentualion  of  the  diminiiihed  combuRtioti  which  ik 
ibe  tvsult  of  all  colbemia.  Thin  ia  seen  [n  its  nimplcst  form  in  tbu 
(all  of  urea  as  the  result  of  exercise  in  those  who  have  plenty  of  uric 
a«>d  available  for  coUasmia,  and  in  its  meet  eerero  form  in  the  fall 
of  urea,  and  the  excretion  of  nnntetabolised  aibamon  in  its  place  in 
•cut<?  Bright's  disease;  lo  the  pbysiological  condition  the  removal 
of  the  colln-mia  by  mercury  or  its  preveutiou  by  diol,  suffice  to  pro- 
vcMi  the  tall  of  urea,  and  it  is  replaced  hy  a  riao;  in  the  pathological 
oonditioQ  the  tAtaa  metal,  if  it  can  be  got  lo  act,  will  very  soon 
reduce  the  albumen  to  a  trace  and  send  up  the  urea  to  a  oovres* 
ponding  ozbent,  increasing  it  by  tens  or  even  hundreds  of  griuns. 

It  seems  to  me  that  the  aiberiometer  will  bo  of  the  greatesl 
vahte  In  demonstrating  the  olTecla  of  uric  acid  on  the  blood 
pressare,  and  so  on  the  diameter  of  the  veflKeU.  With  many  drugs 
il  ia  Dovr  quite  easy  tb  get  dcBuitu  and  diatincl  results,  which  can 
be  recorded  in  figures,  and  some  of  which  I  shall  muctiou  fuither 
00 :   and  in  disease  prooessca  connected  with  changes  of  blood 
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pressure  we  Bhall  Iea.rn  infiaitely  more  about  eaus«  anct  «ffoct  if  vre 
can  measure  it  raorv.  aocurat«ly. 

In  epilupxy  thu  puloc  is  often  aton-  and  of  high  tonsion  ju»t  before 
tbe  Eit9,  and  I  have  suggested  that  high  arterial  tenaion  ie  the  actoal 
eaaBo  of  tho  fits,  and  in  the  case  of  epilepsy  I  have  shown  that  this 
couditioQ  of  pul^  corresponds  with  an  exccssivo  excretion  of  aria 
acid,  and  prohably  with  more  or  less  maj'kad  colljemia.  The  arine 
excretdd  at  the  time  of  a  &i  Is  also  scainty,  and  of  high  speoi&e 
(gravity. 

In  uiiomic  eouvnUions  I  have  pointed  out  Sir  W.  H .  BrCMLdbeot's 
opinioD  that  the  high  tension  is  the  cauHe  of  the  fits,  and  in  writing 
of  tiright'a  disLUsu  I  shall  have  tu  paint  uut  that  thu  blood  in  thoft 
disease  has  been  proved  to  contain  excess  of  nric  ooid,  and  that  it 
is  easy  to  explain  the  fact,  so  that  urecmic  fits  or  tho  iiigli  tension 
which  producoH  them  may  be,  iust  as  in  ordinary  epilepsy,  dae  to 
uric  acid. 

Probably  the  same  explanation  may  be  applied  to  puerperal  ood* 
ruUioHB,  as  the  fits  come  at  a  time,  as  I  hare  elsewhere  said,  when 
some  urioaeidicmia  is  almost  certainly  present  {Brit.  Med.  Joum., 
Ftob,,  16S9,  p.  290;  also  previous  remarks  about  the  effects  of 
meDstruation.  prcgnuioy.  Aa>)  and  the  value  of  milk  diet  in  pro- 
renting  eclampsia  is  now  very  gen«r&Uy  recognised  (see  Char^entier 
Sem.  Med.,  16  Sept.,  J896),  and  this  quica  coincides  with  my  own 
experience,  as  I  have  had  under  my  care  from  time  to  time  a  eon- 
sidcniblf:  number  of  prcgnaot  women  suffering  from  Bright'a  disease, 
•ad  these  beini;  placed  on  a  milk  or  una  aoid  free  diet  for  some 
months  before  delivery  ha%'c  all  done  perfectly  well,  without  giving 
any  sign  of  convulsive  troubles. 

In  mental  depression  and  tnelanoholia,  as  we  shall  8oe  prcsenlly. 
Sir  W.  H-  Brottdbunt  has  pointed  out  that  the  pulse  is  often  slow 
and  of  high  tension,  while  1  have  shown  that  these  conditions  are 
often  astjoeiated  with  an  excessive  excretion  of  uric  acid,  and  more 
or  lesR  uncacidiomia,  and  that  thoy  may  be  relieved  or  cured  by 
afiecting  thu  uric  ucid. 

The  fact  ou  which  I  have  kid  so  much  stress  above,  that  the 
urinai-y  water  varies  from  hour  to  hour  or  day  to  day,  and  in  phy- 
siology a.n  well  as  in  pathology,  iuvcrsoly  its  tho  uric  acid  excreted 
along  with  it,  soeius  to  me  to  afford  abnolute  and  irrefragable  proof 
of  tho  action  of  uric  ucid  on  tbu  capillaries. 

That  tbe  urinar>-  water  varies  inversely  as  the  ario  acid,  anyone 
who  will  trouble  to  estimate  the  excr«La  (or  a  few  days  can  easily 
oonnnoe  himself ;  and  it  does  so  hecauso  au  excess  of  uric  acid 
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OT«r  area  in  tbo  orino  cornea  from  &d  oxceaa  of  uric  acid  in  tlie  Mood, 
and  ui  exoesiii  of  nric  ncid  in  the  blood  [collieaiit)  obstructs  the 
eftpiliuies  and  diminisbeii  the  excretion  of  water,  just  aa  we  have 
•MO  tluu  difpt&lis  and  erythrophlsum  do  ;  therefore  obstructioD  of 
capillaries  is  directly  blr  the  iirio  acid  in  the  blood  (Q.B.D.). 

Ob»tructioD  of  capillaries  is  not  directly  as  any  of  tb«  drugs 
DMd  fea  afliut  one  acid,  as  theso  act  quite  differently  in  ftccordance 
with  tht  amount  of  ario  acid  that  is  present  for  them  to  act  upon  : 
thus  AD  atlutli  given  to  u  fjouty  pcnton  will  cause  bi^h  tension  and 
•evere  depresBion ;  but  remove  the  uric  acid  beforehand  with  a 
a«UeyUt«  and  it  will  caase  cone.  Lithia  produces  no  depression 
aod  allowft  of  a  free  flow  of  urine  ;  eoda  and  potash  oaiiso  dopresBion 
and  scanty  arine ;  they  all  render  the  blood  more  allialinc  and  the 
tuitie  less  acid:  hut  liliiia  clean  the  blood  of  uric  acid,  wbilu  soda 
ntd  potaah  produce  arioBcid^eoiia  and  coUmoiia. 

I  have  just  said  that  the  obstntction  of  the  c«pillarie9  varies 
dimoU;  as  the  uric  acid  in  the  blood,  and  palne  rate  according  to 
Uarvy  is  inversely  as  arturial  tension,  which  is  t>ho  result  of  capillary 
obittruclioii ;  tltei'efore,  pulse  rale  is  inversely  aa  the  uric  acid  in 
the  blood. 

Kow  this  brings  mo  in  contact  with  a  subject  about  which  a 
good  deal  has  been  written,  namely,  bradycardia,  or  slow  action  of 
the  heart;  and  Prof.  Boigel,  from  whom  I  have  quoted  ylacwhere, 
diridea  bradycardia  into  physiobgioal  and  pathological,  and  a  close 
btreetigation  shows  that  in  all  the  conditions  ho  spvnlca  of  there  is 
orieactdMmia,  wbioh  obstructs  capillariea,  and  the  hradyoardia  is 
doa  to  this,  in  acoordanoo  with  Moray's  law. 

In  the  physiologiouJ  i^roup  come  (1)  the  bradycardia  of  too  to 
twelve  days  after  oonhnement;  (2}  that  of  conditions  of  hunger; 
(S>tfaat  o(  individual  pecuUarity. 

After  oonfiuement,  as  [  have  pointed  out  eUewliere  (British 
Htdical  Journal,  Feb.  and  Kov.,  lf!89),  there  is  almost  certain  to  be 
ooUiCUiia,  because  there  is  an  inteiTuption  of  digestive  and  other 
ttmotiona  at  the  end  of  a  period  oi  active  tiitrogenous  metaboUam 
(preignaaoy).  and  these  tacts  probably  explain  also  the  causation  of 
puerperal  convulsion!). 

Id  certain  conditions  of  hunger,  also,  there  is  a  fall  of  acidity 
and  leoiporar},*  oollsmia. 

As  to  individual  peculiarity,  Prof.  Beimel  himself  suggests  that  it 
o(t«a  tDtam  some  anrecogni^ed  ^sease. 

Id  thep&thological  group  come  hradyeardia  of 
(1)  ConralesccocQ  broin  acute  disease. 
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<2)  DiAe&Ms  of  digestive  organs. 
(3)  „  respiratory    „ 

(1)  „  oiroalalory     „ 

(5)  „  urinary  „ 

(6)  Intoxications. 

(7)  Diseases  of  blood  and  gooeral  nutrition. 

(8)  „  nerrouiflystem. 

(9)  Other  di«c«BCi. 

Of  (1)  Acute  diseattc»  and  the  way  in  whiob  tbey  bring  about 
ooUffimia,  I  shall  h&vo  to  spc-ak  very  often  (see  chapter  viii.),  but  I 
will  ju»t  mention  here  timt  f  hnve  no  doubt  that  the  free  capillaries 
and  diurotic  pulse  of  fovei-  are  due  to  the  clearing  of  the  blood  of 
uric  acid  by  the  rising  acidity  which  fever  prodaccf*.  The  pulw  of 
fever  ofLe^ii  ituitih  resetnblot)  that  produced  by  the  nitrites  whisb  I 
hare  suggvsled  i»  due  to  the  name  cause,  a  rise  of  acidity,  but  it 
follows  from  my  first  principles  that  a  rise  of  acidity  clearing  the 
blood  of  uric  acid  causes  retenCioQ  of  uric  acid,  aad  tbiB  rctcntiou 
will  be  foUnwed,  as  in  the  oase  of  opium  and  other  drags,  hy  a 
rebound  aud  plus  excreiion  ;  that  is  to  say,  as  the  fever  comes  to  au 
end  and  tlw  acidity  falls,  the  retained  uric  acid  will  be  dissolved  out 
and  flood  the  blood,  we  eboll  have  more  or  less  severe  uricacidEemia 
ovcording  to  the  amount  retained,  and  slow  high  tension  pulse  (po<t 
febrile  bradycardia),  subnormal  temperature,  &c.,  in  proportion  to  it. 
Hence  a  knowledge  of  iho  effects  of  uric  aoid  enables  us  to  explain 
the  pulse  coudition»  both  in  fever  and  couvaleseeiioe,  and  to  see 
that  the  pulse  of  the  latti'r  Ia  the  nL-oesaory  aequecee  of  that  of  tbe 
Iomi0r  (see  p.  23). 

With  regard  to  changes  In  the  i-ate  and  rhythm  of  the  heart, 
Marey  says  that  while  they  are  often  attributed  to  nervous  influences, 
bhey  ore  in  act  a,  few  cBfws  rooUy  duu  %u  pressure  cbangea  ID  the 
vessels  either  of  the  syslemio  or  tbe  pulmonary  circolatiOD  (prcv. 
ref.,p.  484). 

Writers  on  tiiia  post  febrile  bradycardia  have  observed  that  it  is 
often  mat  with  in  its  severe  formii  in  those  who  before  the  fever 
were  strong  and  healthy,  and  yet  in  apparent  contradiction  thoy  go 
on  to  altrihuUi  the  bradycardia  to  weakness  of  the  heart  muscle. 

Why  gliould  those  who  were  prenously  strong  and  healthy  have 
the  weakest  hearts  after  a  fever  ?  There  i*  no  doubt,  however,  that 
those  who  ate  strong  and  robust  hiul  the  largest  nitrogenous  incti 
boUsm  both  Iwforo  and  during  the  fever ;  they  would,  therefore, 
gtoie  most  uric  acid  and  have  the  most  severe  coUeeaiia  &ft«r  tbe 
level,  aad  the  bradycardia  would  doubtless  be  in  propurlioo  to  ttiis. 
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As  reKsrds  (he  heart,  the  only  necessary  quality  for  (he  pro- 
dactioD  of  bradycardia  is  that  it  shall  ba  sufficiently  strong  to  -with- 
•taod  the  strain  nbioh  collnmia,  obstruolod  vnpillaries,  and  high 
arterial  t«iisioQ  pat  upon  it.  and  this  power  is,  to  my  mind,  much 
more  lUcoly  to  l>e  met  witb  in  those  wtio  were  previouttly  stroug  and 
robust ;  bat  if  the  heart  fails  before  the  high  teusiou,  wo  shall  get 
palpitation  or  a  quick,  irn>guliir  pulae  in  place  of  a  slow  one,  and 
•ofne  cases  of  tachycardia  are  no  douht  thus  accounted  for ;  and  in 
sacfa  cases  the  importance  of  giving  drugs,  such  m  iiiorphiiie  or 
mflreuiy.  that  lower  hloodpreasare,  should  be  borne  in  mind;  and 
H  the  pressure  folU  tbe  heart  will  elow  towards  the  uormal  rate 
(Me  also  efliBohi  at  ohloroform  and  nitrites  in  chapter  viii.).  Thus 
a  very  interesting  caso  was  mentioned  at  a  recent  meeting  uf  thL- 
Clinical  Society  [liritUh  Medical  Journal,  1807,  vol.  1,  p.  144),  where 
paroxysmal  toebycardiacamo  in  eudden  attacks  in  a  child  and  wao 
aaaoelated  with  enlargement  of  the  heart.  And  the  possible  relations 
betwwo  such  acondition  and  that  of  Grave's  disease,  about  which  I 
bare  already  spoken,  are  most  interesting.  Fuitbor,  I  would  most 
««me«Uy  caution  those  who  wish  to  arrive  at  the  truth  about  these 
mattert  not  to  bo  too  ready  to  attrilnito  either  bradycan-ia  or 
tachycardia  to  any  uarres  or  ganglia,  or  to  refer  the  benefit  obtained 
from  such  drugs  as  valerianate  of  zinc  or  morphine  to  their  action 
on  sDch  ganglia,  till  the  possible  pre.>^e[)uB  of  collstniia  and  high 
blood  pressure,  and  tbe  by  no  means  remote  possibility  that  these 
drags  have  cured  by  relieving  it,  have  het-n  congidcred. 

(3)  Digestive  disturbance  generally  entails  a  fall  of  urea  and 
acidity  and  uricaoidainua,  and  this  ia  the  common  occasioning  u&uae 
of  the  uric  acid  headache,  also  of  fits,  ciiental  depression,  fatigue, 
a«thmn,  gtyeo^tiria,  anipniia,  ttnd  albumirmrift ;  all  of  these  are  frc- 
({aently  found  amooiated  with  dyspepsia  or  gastro-intcatinal  upset 
because  these  are,  as  wo  shall  see  in  chapter  x.  tbe  cause  of  the 
collffimia,  bat  the  coHaemia  once  it  has  come  into  existenue  alao 
tends  to  make  the  dyspepsia  worse  or  to  keep  it  going. 

(3)  Respiratory  disease  may  entail  dohciont  oxidation,  and  that, 
H  I  have  pointed  out  in  chapter  iii.,  pp,  93  and  84,  means  a  fall  of 
utdity  and  consequent  cotlccmia. 

(4)  Circulatory  disease  may  ohvioualy  cause  coUseLuia  in  several 
waya. 

(5)  Among  the  urinary  difwasea  mentioned  by  Prof.  Beigol, 
nephritis  bulks  largely,  and  of  this  itnd  its  collxmia  I  shall  speak  in 
chapter  xiii. 

(6)  Intoxication  by  lead,  alcohol,  digitalis,  and  bile  ate  apeoially 
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mentioned,  and  tba  acUon  of  load  dod  dcohol  on  uric  *oid  I  noaS 
not  go  into  ngain.  Digitalis  act3  in  nccordance  witb  the  saiufl  law, 
and  kIowis  tb(3  pultie  by  contracting  the  arterioles  and  raising  the 
blood  preasure,  The  digestive  rJisturbancea  that  accompany  jann- 
dice  are  piobabl^  8uffi.cientr  to  cause  coUfcmia,  and  jaundico  i»  not 
always  accompanied  by  a  Blow  puUo,  which  psinki  to  the  action 
being  indirect.  J 

(7)  I  shall  only  have  to  menbioti  ausmia  or  leucocytbieniia  inl 
reference  to  what  I  say  in  chapter  xii.  of  the  colliemia  that  occurs  in 
relation  Lo  Ihem. 

(8)  As  rogards  tlio  nervous  sysbom  I  admit  that  certain  oentrol 
irritation  may  oontraob  the  peripheral  arterioles,  raise  arterial 
tension,  and  praducc  bradycardia,  hut  I  believe  that  disease  of  the 
norvoua  systaiii  more  often  acta  indirectly  by  prnducing  nauaea, 
Tomiting,  or  gastric  disturbance  with  fioeontiary  collsiniia  and  it«j 
resultant  bratiycardid  (see  previous  remarks  and  quotation  Iromi 
Marey). 

Under  (9)  aiu  grouped  fatigue,  uuu&troke,  severe  pain  in  various 
organs,  and  I  should  have  no  difficulty  in  proving  that  these  may  be 
accompiiniod  by  eollai>[nia,  and  I  shall  speak  of  fatigue  in  oonueatioQ 
with  the  causation  of  mental  depression,  chapter  viii. 

Severe  pain,  especially  when  conncotecl  with  any  of  the 
dominal  or  pelvic  organs,  causes  more  or  less  complete  arrest 
digestion  and  absorption  of  food;  it  thus  brings  about  inorc-aso  of 
the  alkalinity  of  the  blood  and  colliRmia  Just  Uke  any  other  digestive 
disturbance  ;  but  whether  this  accounts  for  the  effecla  of  all  pain, 
fright,  &c.,  in  producing  shook  and  oolls&mia  I  am  not  prepared  to^ 
say  ;  but  certainly  to  many  of  those  conditions  much  good  may  b 
done  by  clearing  the  blood  of  uric  acid,  and  I  mentioned  above 
cose  in  which  thi^i  was  done  by  the  natives  of  Morocco  by  means  < 
a  dose  of  urine. 

With  regard  to  fatigue  I  will  just  remark,  in  passing,  that  whilo 
drugs  which  clear  the  blood  of  uric  aoid  and  promote  a  free  oiraula- 
tion  in  the  nervous  and  muscular  tissues,  such  as  moipbine, 
cocaine,  acids,  &c.,  produce,  us  they  are  well  known  to  do,  feelhigs 
of  mental  well-being  and  bodily  strength,  and  greatly  incrcaao  the 
powers  of  endurance,  it  is  extremely  likely  that  drugs  and  physio- 
logical nr  pathologisal  oonditions  which  increase  the  uric  acid  Jn 
the  bloo<l,  and  so  hinder  the  circulation  through  these  tissues,  will 
produce  fatigue,  or  a  condition  ou  which  it  easily  aupcrveuoa.  J 

With  reference  to  sunstroke,  we  may  "ear  iu  mind  that  cxtomiU 
heat  produces  uncacidcemia  (eoo  remarks    n  Qg.  i),  and  sotns  of  the 
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symptomft  of  this  troafafo  may  be  duo  to  high  blood  pressuro  and 
oihen  to  defeotivo  combustion,  in  a  word,   fabi^e  with   special 

_    vahatioDS  (see  ohapt«r  viii.). 

I  From  tho  causation  of  bradycardia  by  nne  acid  in  aeeordacco 
with  Marey'g  law  we  pass  without  difficulty  to  the  cauKation  of 
angina  (soo  chapter  xir.],  and  of  syncope  (see  also  Bram,  Spiicg 
Mumbar,  1891,  p.  68).  Acute  diliktatioii  of  the  heart  and  other 
«ff«ct$  of  high  tension  and  the  ralue  of  nitrites  and  mercury  in  such 
eonditiong  is  easily  accounted  for.     I  give  hont,  fig.  36,  a  tracing 

I  tbowing  an  intermission  in  my  own  pulse  when  the  heart  was 
hbouriog  against  tins  high  toQsioD  ol  collmmiu,  and  I  buvu  uug^uHbod 
that  crpflspsy  may  in  some  cases  be  due  to  heart  failui'c  from  ibis 
«aase. 

An  interesting  form  of  syncope  is  that  which  occurs  during 
bathing,  and  it  no  doubt  accounts  for  tho  loss  of  many  lives  every 
yew. 

I 

H  Now,  bathing  is  commonly  indulged  in  duriug  the  moruiag  just 
V  al  the  hours  of  pbysiologieal  coUffimia,  and  when  to  Uiis  is  added 
coDtraetioa  ol  oU  the  surface  vessels  by  cold,  and  as  we  ood  now 
ondorstaod  dome  increase  of  the  urate  preoipitatton  itself  by  cold, 
I  It  is  tittle  wonder  that  the  heart  iii  someUmes  orerpowured,  AaA  that 
■  powerfal  oootraction  of  arterioles  aiay  bring  (be  heart  to  a  dead 
'   stop  is  aokuonledged  by  Sir  W.  n.  Broadbeut  ("  Poise,"  p.  163). 

As  regards  my  own  pulse,  I  look  upon  a  fluttering,  imperfect 
systole  or  a  dropped  beat,  as  in  jig.  36,  as  cooolusive  uvideuce  of 
high  teosloD.  I  have  many  hundreds  of  trooings  of  my  own  pulse, 
bat  none  sbow  these  conditions  without  aooompanyint;  (causative) 
Itigh  tenaioQ,  and  I  have  often  produced  this  condition  or  removed 
it  ID  mysslf  and  others. 
12 
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With  retercnce  to  some  of  the  points  just  inentioDed  it  ia; 
inlcrusting  to  nobico  that  Marcy  aayti  th&t  the  piilae  iu  typlioi<l  fever 
in,  first  of  all,  soft  and  dioroUc,  and  Idtor  oa  the  approach  of  coq> 
vsleHuenca  ahowa    more  or  lees  high   tongion,  and   ho  goes  oa, 
"  L'apparition  da  triple  reboodissement  {~  w  pulKe  of  high  tenajon 
as  in  trace  A,  fig.  .36}  est  uq  caract^re  iiuponant  de  Tapproolie  de 
la  convoJoiiConco  ;  qoub  le  renooutrerons  a  la  fin  des  autree  moJadiM 
Fehriles.     Au  moment  de  la  uoDTa.!eacenGo  lo  ponlg  pr^sente  porfoia 
aussi  UD  puu  d'irrft(julariH5"  (prev.  ret.  p.  569).     That  is  to  say, 
during  high  fever  there  h  rtitentioa  of  uric  acid,  and  little  or  doo»] 
in  the  blood,  but  as  the  temperature  boging  to  fall  the  alkalinity 
the  blood  increases,  it  i^oor  dissolves  a.  considorablo  (^uaDtity  of  ario 
acid  which  produceshtgb  blood  pressure,  and  the  heart  often  QaUerf 
or  falters  as  the  pressure  rises. 

Dr.  Chapman,  in  his  interesting  lectures  on  (be  "  Pbyaics 
the  Circulation,"  says  that  when  tbo  heart  gives  a  tumble  or  flat- 
ter it  ronJly  makes  two  contraction!),  as  an  effort  at  compenution  ^ 
(LatKet.  1894,  vol.  i..  p.  661).  ■ 

.■\gaiii,  with  regard  to  alcohol,  Marey   sttys,  "Curturins  agents  ~ 
I'alcool,  par  oxainplu,  mottoat  la  circulation  dana  un  £tab  analogue 
il  celui  (le  In.  fi^vre  typhoids  ;  le  pouls  do  I'ivrcsec  il  moins  qu'elle  ne 
soit  aoooiiiprtgnf-a  du  troubles  gaslriquea  pri^-sente  &  un  haul  degr£  le 
dicrotisme"  (prev.  ref.,  p.  569).     Why  this  exception  iu  the  case  of 
gastric  troubles  ?     Maroy  appears  from  the  context  to  attribute  it  to 
irritation  of  the  abdominal  »ympntbclic,  but  I  am  only  folloving  hit 
own  rule  with  ru^^d  to  heart  rhythm,  just  quoted,  in  auggesting 
that  the  absence  of  dicrotism  in  gastric  trouble  it.  really  doe  to  uric 
acid,  and  the  intra- vascular  pressure  changea  it  produces,  and  not 
directly  to  tbo  ourvouu  ay«boui ;  for  gastric  upset  means  that  there      . 
is  diminished  absorption  of  alcohol,  or  the  acids  so  frequently  ia-^| 
gegted  along  with  it,  diminished  ub»orpiiou  also  of  food  wHcb  Iti^l 
resulting  diminished  formation  of  urea  and  aeida,  and  the  result  of 
kII  this  in  an  increase  iu  the  alkalinity  of  the  blood,  which  al  once 
takes  up  an  increnned  quantity  of  uric  acid,  and  this  obstructs  tha, 
voKHols  and  prevents  more  or  less  completely  tba  dicrotiam  nhiohl 
would  otherwise  he  produced  by  alcnhnl  and  acids. 

Marey  alan  sayn  that  vomiting  brings  on  coldness  of  surfoco  aad' 
•xlremities,  and  that  tbijt  is  a  ver}'  constant  result,  as  everyone  who 
ia  SMcod  with  oauaea  grows  suddenly  pale,  ha^  cold  hands  and  a 
■Ion  feeble  pul^e,  in  fact,  all  the  signs  of  vaacalar  contraction  ;  he 
«aj'»  also  that  John  Ilnnter  was  struck  with  the  coiacidcnco  ofl 
lowored  bomporature  with  vomitiag,  and  drew  from  it  khe  ooQolosioil' 
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that  the  slomocb  was  probably  the  saab  of  hent  formation  for  the 
body.  M»rey  proowdii  to  correct  Huntor  by  referring  to  whnt  ia 
now  knowa  about  the  abdomiDal  Kympathetic  and  its  eupposed 
power  oE  oonUacting  the  vessels  nil  o¥er  the  body,  but  be  is  pro* 
baUy  binusU  quite  as  far  iroia  tho  truth  as  Uuater  %vas. 

The  real  explanation  is,  1  believe,  that  in  all  gastro- intestinal 
disturbauice,  wbetfaer  cubninating  in  vomiting  or  not,  there  la  a 
dimiaished  fonaatton  of  uroa  and  acids  (and  one  has  only  to  watch 
UuB  effbcbs  of  dyspepaia  on  the  ■'excretion  of  uroa  (or  a  few  day»  to  be 
qaite  snro  about  this),  and  consequontly  aq  incroase  in  tho  alkalinity 
el  iJu  blood ;  as  a  result  it  in  flooded  with  uric  acid  which  produceB 
4*fieieDt  circulation  throughout  tho  body,  and  vapivcially  as  we  hiive 
aecn  in  the  akin.  We  now  know  tlint  even  in  physiological  condi- 
tloD9  lb«  tomporaburc  of  tho  body  is  larguly  dupundcnt  on  thu 
quantity  of  uric  acid  in  the  blood  (Gg.  6),  but  from  tho  vasomotor  or 
abdominal  syinpoitbetic  point  of  view  it  would  Lava  to  be  ehown 
Uiat  these  centres  were  more  active  in  the  contraction  of  resels  in 
the  A.ID.  hours  of  cooh  day  than  in  tho  p.m.  hours. 

Some  deficient  ciroulation  or  vaecular  obstruction  ib  the  central 
'  •ymptoin  of  every  migraine  in  which  tim  iniliul  lesion  is  altiioet 
alvaya  some  gaatro'inteetinal  disturbance,  though  this  is  sometimes 
itself  eocondory  to  culltcmia  produced  in  otbur  wuyi;,  as  in  fatigue 
(see  chapter  viii.),  but  once  the  ga^tro -intestinal  disturbance  is 
pneaot  it  affects  the  allcalinity  of  the  blood  nnti  produces  or  in- 
leosifiea  the  colbemia  to  which  everj'thing  eltic  is  secondary. 

If  the  dvScient  circulation  bhrougbout  the  body  in  migraine  is 
4ae  to  the  abdominal  sympathetic,  why  does  clearing  the  blood  and 
Ethna  of  uric  acid  control  it?  Why  docs  iDcrcaiiing  the  uric  acid 
in  the  body  and  blood  make  it  worse  ? 

It  is,  no  doubt,  dvlightfuliy  eusy  to  refer  every  lll-undorHtood 

^^.fbeootaeaon  to  the  irresponsible  action  of  the  abdominal  sympa- 

^■ihetic  or  tbo  Taoomotor  oontr^,  but  no  shadow  of  a  rooson  is  given 

^Vu  why  these  centres  should  By  mto  a  passion  and  contract  nil  the 

V  aneriolea  in  the  body  isiinply  because  the  stomach  has  hiLJ  a  slight 

diu^eement  with  a  pork  chop.    Migraine  iti>olf  was  said  to  be  a 

I       Bvuroeis  till  I  ohowed  that  tho  ner%-c  ccnti'os  might  bo  noglocted  if 

!        the  uric  acid  was  controlled,  and  the  obstruction  of  vesHels  in  this 

and  «U  similar  couditiouH  is  not  nearly  so  sudden  as  Maroy  seems  to 

•appose,  for  long  before  the  stomach  trouble  i^  so  bad  as  to  produce 

TMOiting,   there   has   boon    more  or   less  complete   suspension  of 

digaction  and  abwrption,  and  during  the  whole  of  this  time  the 

alk^inlty  of  the  blood  and  the  consetj^uent  colliemia  have   been 
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marwuiBg.  Morey  eecs  the  final  Biage  of  the  [nxKose.  luid  looks 
upon  tbe  obstruction  of  vessels  M  sudden,  boi  in  migraine  thflre  is 
olten  very  gresil  obstruotion  of  vessels  without  any  vomiting  At  all. 

One  cannot  help  thinking  what  a  sorry  [ili^flil  those  nerve-centra 
thsorioH  would  bet  in  if  the  ftotion  of  uric  ncid  on  the  (urculaliou 
RhouM  prove  after  all  to  bo  nnfchanical. 

I  do  not  deny  that  irritation  of  a  sensory  nerve  may  eaase 
temporary  contraction  of  vessela  and  a  riiie  of  blood  pressure,  bat 
this  may  be  due  to  contraction  of  the  relatively  large  vessels,  and  ia 
gCDcrolly  a  vor>'  temiKiifvrj  matter,  and  differs  in  nnany  ways  from 
the  steady  and  continuous  high  blood  pressure  which  accompanies 
an  excess  of  uric  acid  in  the  blood. 

Ir  migraine  again,  where  the  pressure  remains  high  for  hours,  or 
possibly  for  one  or  two  Atkyn,  the  only  pain  is  in  the  head,  and 
though  there  may  be  oecaeionaily  a  little  nausea  there  is  cerlatnly 
DO  abdoniinal   pain    suHicient    to    acooant  for    irritation  of 
■ympathelic. 

Then  again  in  physiological  conditions  what  posaihle  soareo 
vasomotor  irritation  is  there  in  the  a.nQ.  and  early  p.m.  hours  whi 
is  absent  in  the  later  p.m.  hours,  or  «rhy  does  a  dose  of  oaloiDi 
affect  the  blood  pressure  Hi  any  time? 

Btill  more  in  pathology  as  in  chronic  Bright's  disease,  whea 
blood  prutjciurc  I»  hi^h  for  days,  wocUti,  uiontha  aud  years,  does 
ramarkable  relationship  to  uric  acid  come  out ;  clear  the  blood  oS 
uric  acid  by  means  of  mercury  or  watch  it  being  cleared  by  an 
intorcurrent  febiilo  dj^itarhance,  end  the  high  pressure  vanishes  in  a 
cotuparativcly  few  mioutos  and  remains  abscut  till  the  mercury 
fever  are  gone,  but  no  longer. 

Id  iheae  physiological  conditions  wo  are  quite  certain  that  t1 
high  pressure  is  not  due  to  the  contraction  of  the  larger  arteries,] 
bocaum:  the  arieriometcr  tells  us  that  the  diameter  of  (he  radiil 
increases  with  the  preasuro,  and  though  theso  large  vessels  are  no 
doubt  exercising  soine  pressure  on  the  blood  withlti  Iheui,  this  is 
with  the  object  of  helping  the  heart  and  forcing  th*  circulation 
through  the  obsbruction  in  front ;  it  ie  quite  obvious  that  as  th^H 
lurgo  vessels  are  dilfttod  the  risiog  prossutc  o&nnot  be  duo  to  tbeif^ 

MrtlOQ. 

If  wo  npply  this  to  ikll  the  arterios  that  have  obvious  muscular 
tassTie,  and  consider  that  they  are  aiding  the  heart  by  a  certain 
amount  of  cootraclion  to  farce  the  blood  through  the  obftlraction  in 
front ;  and  that  they  with  the  hcai-t  become  hj-pertrophied  in  the 
process  and  obviously  the  small  vt'^uels  (arterioles)  which  areneartst 
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to  that  obstroctioa,  nill  bave  most  pressure  to  bear,  iwd  may  be- 
ootne  most  hypertrophied  as  a  result,  just  &fl  the  scnaU  pipe  nour  a 
tep  is  sabjected  to  (be  greatosl  stmin  when  the  stream  U  suddenly 
stopped. 

From  thii  point  of  view,  ihon,  we  see  one  aerve  ventre  engaged 
bolb  iu  pbyaiological  sod  pathological  conditioDs  ia  aiding  the  heurt 
sod  artohss  in  forcing  l>lo>od  forward  while  another  is  engaged  in 
eoatraotiog  the  capillaries  and  keeping  it  back,  and  that  internecine 
waifsre  goes  cm  bebweeo  these  oeutrus  for  dibya.  weeksi,  luouthii  and 
jesrs.  to  the  detriment  of  the  physiology  and  nutrition  of  th^  body. 

Is  there  any  parallel  to  this  condition  ol  affairs  in  the  rest  of  the 
pbysiolc^  of  the  hQman  body  ?  Is  there  anything  in  the  theory  of 
e?olation  bo  make  as  believe  that  such  a  state  of  tbiagH  is  |)osslble  ? 

Ab  this  point  my  observation  on  the  coimtant  relaticinBbip  of 
these  GOnditioas  of  higb  blood  pressure  both  in  physiology  and 
pstbology  to  esceas  of  uric  acid  in  the  Mood  comes  in,  and  we  have 
10  suppose  that  the  uric  acid  irritates  the  aecond  centre,  and  sets  it 
against  the  Best,  for  the  moment  uric  acid  is  removed  the  strife 


On  the  other  hand,  if  it  should  evontually  prove  that  tba  con- 
oeclion  between  uricacidmmiA  and  high  blrtod  preasuro  is  mechaniool 
sod  doe  to  blocking  of  capillaries  by  oolloid  uric  acid,  we  are  at  onas 
leliered  bom  the  necessity  of  believing  iu  physiological  :iuiuido,  and 
«an  Mti  that  the  whole  physiological  resources  of  the  body  are  really 
harmoniouBly  working,  united  iu  one  commoD  endeavour  to  prevent 
this  meehanical  obstruction  from  doing  injury  to  the  nutrition  ivnd 
(unction  of  its  tissuus. 

Uovrever  this  may  turn  out,  one  fact  is,  I  believe  certain,  that 
both  in  physiology'  luid  pathology  high  hlood  preS8uro  is  absolutely 
depaodeat  on  the  amount  of  uric  acid  in  the  blood,  nod  that  if  we 
rsmove  tho  uric  acid  we  ;thall.  on  the  one  hand  lower  Lhc  hlood 
proasore.  and  on  the  other  improve  the  circulation  through  every 
OCgftQ  kod  tissue  of  tho  body,  and  can  do  all  this  without  the  least 
reg&rd  to  any  nerve  centre,  however  irritated  or  suioidally  intent  it 
may  be. 

Maruy  also  points  out  that  a  feeble  pulse  becoming  almost 
iinperoeptible  in  the  radiid,  but  prosonting  the  pulse  tracing  of 
extnmely  high  tension,  is  the  poliie  of  mat  der  mar,  and  of  nuuasa 
or  vomiting.  I  would  point  out  thai  In  saa-sicknesu  ihtire  » 
■very  commonly  a  headache,  which  has,  I  beUeve,  all  the  i;harao- 
tars  of  the  ordinary  bilious  headache  (migTaioe)  produced  by  urie 
«6id,  Mtd  I  see  no  reason  to  doubt  that  the  higb  tensiou  pulse  U 
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produced  by  orio  acid,  and  that  the  hoadftcbo  rcpresente  the 
QffeoLs  of  tbe  high  btood  pressure  on  the  intra-craniat  ctrculntion, 
and  &  siuiil&r  hoadach«  can  bo  produced  id  anyone  who,  like  myself, 
ia  prone  to  suffer  from  it,  by  anything  which  will  produce  gastric 
disturbuncu,  provided  ho  has  &  supply  of  urato  in  bis  body  which 
can  be  taken  up  by  hta  blood ;  and  it  is  because  I,  thanks  to  a  xantbin 
or  tirie  acid  free  diet,  have  not  this  supply  of  urato  that  I  now  have 
immunity  from  headache. 

On  the  other  hand,  where  there  is  obstniction  of  c&pillarics,  bat* 
the  heart  is  powerful,  porhapa  byportrophiod.  and  refasos  to  giva 
way,  dilate  or  furnish  imperfect  syatolas,   tension   will  rise  to  a 
dangemus  extent,  and  eepocially  whom  the  vessoU  are  already 
dagenorate,  haemorrhage  wilt  occar.  J 

This  may  bv  comparatively  harmless  in  the  form  of  opistoxia  or< 
a  more  or  less  profuse  hosmoptA'sin  (and  I  have  elsewhere '  sugge«t«d 
that  what  the  hito  Sir  Andrew  Clark  bus  written  about  as  "  arthritic 
haemoptysis  "  may  be  due  to  ooUai'mia  and  its  efTects  on  the  circola- , 
(ion)  or  may  be  fatal  aud  deadly  as  hmmorrhago  in  the  btaJn. 

I  am  now  collecting  records  of  case?  of  nyncope,  haemorrhage, 
&«.,  with  the  object  of  finding  out  whethur  a  majority  of  themooonr^ 
at  the  dmes  of  physiological  colIsiniA,  the  "  alkaline  tides"  of  the 
moming  or  afternoon,  pathological   exaggerations  of  which  maj^i 
aatiafactorily  accouut  for  their  causution.  ' 

As  to  the  arteries  lbem<ielveH,  high  tension  meaoa  a  certain 
amount  of  strain,  and  strain  is  suiiposed  to  lead  to  degeneration  of 
structure.  Thou  it  in  at  least  probable  that  the  vasa  vasorum  are 
amouK  the  vossela  aff<;cted  by  the  urate,  and  so  nutrition  is  soon 
involved,  and  as  eHects  of  both  causes  we  have  degeneration, 
atheroma,  and  other  chaugtm.  Henoe  in  diabetes,  a  disease  which  ia 
often  associated  with  high  blood  pressure  as  pointed  out  in  chapter 
xiv.  wo  nci  arterioecluroHis,  and  gangrene  associated  with  it  (see 
Briiiah  Medical  Jourrutl,  Epitome,  1696,  vol.  ii.,  p.  17).  The  same 
argument  applies  to  the  hoan.  Wo  get  first  byportrophy  aud  then 
degeneration,  or  we  get  sudden  syncape  or  angina  occurring  in  this 
alhaUoe  tide,  and  due  to  obstruotioo  of  capillarivs  for  which  it  is  dd- 
prepared,  the  fluttering  heart  of  uric  acid  headache  or  e^lepfif^ 
being  minor  stages  of  the  same  thing.  I  sbnit  have  more  to  ea^^ 
about  syncope  and  angina  in  chaptera  viii.  and  xiv.,  but  ite  causation 
by  the  obstructed  capiUarius  of  coUiemia  follows  dimotly  from  what 
I  have  HiLid  about  fig.  36,  and  this  explains  completely  its  occurrence 
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aSiet  (evera,  influenzs,  &c.,  or  in  association  with  goat,  dyspepsia, 
uid  glycosuria;  it  also  oxpluins  tlio  rcliof  afforded  by  mercury, 
morphitid  and  the  nitrites,  for  all  trhose  drugs  clear  the  hlood  of  uric 
acid.  Serecal  of  my  epiloptic  patients  have  told  me  that  they  often 
shivered  with  oold  (obstruction  oF  the  capillanes  of  the  skin)  or  Celt 
a  Anttering  in  their  throat  {^ign  of  a  Hinglii  nou-habitual  intermiBsion 
of  the  heart)  jusl  hotoro  a  fit  come>>  od. 

As  to  the  skin,  there  is  the  cold  skin  of  migraine  pas.>«ing  through 
all  stagesof  ncronty  up  tu  UayniLud'u  disease,  or  variouti  iutorfcrcncue 
witb  fonotion  and  outritton,  producing  urticaria,  erythema,  Ac,  and 
where  the  skin  has  long  hc<ia  under  the  jjowvr  of  uratou,  porhapa 
leJiding  CO  that  atrophy  and  loss  of  structure  dcBcribed  by  Seminola 
(aae  chapter  siii.)  as  buint;  present  in  Bright')!  disease. 

With  regard  to  Raynaud's  disease  again,  one  cannot  but  see 
that  there  is  some  dilQculty  in  bolioving  that  a  spasmodic  eon- 
Osctiori  of  living  tissucit  nhould  last  so  long  as  to  produce  death  of 
the  parts,  and  Bayoaud  has  showu  (auu  chapter  xi.)  that  the 
obttruction  h  not  in  the  arteries  dot  in  the  veins,  but  in  the 
eapiUariee.  But  if  the  obstruction  ia  duo  to  colloid  uric  acid,  wa 
can  sao  that  the  cooling  of  the  blood  in  the  exposed  skin  and 
extremities  of  Lbu  fingerH  may  inci'ouao  the  prvcipilation  of  the 
ooUoid  oric  uotd,  just  as  it  does  in  the  test  tube,  and  thua  the  Ioc;U 
obltruction  will  not  only  he  tncrcasod,  but  there  will  be  no  Umib  to 
ila  duration  go  long  as  the  colloidal  uric  acid  remains  undissolved, 
and  this  possibly  explains  the  ruuiarkable  way  in  which  Raynaud's 
^^Hww*p  is  hmiled  bo  surfaces  and  extremities,  nud  dooe  uot  affect 
deep  parts  of  large  limbs,  but  euch  hmitntion  is  Tei*}'  dillicult  to 
explain  by  reference  to  an  irritated  nerve  centre  (aeo  chapter  xi., 
femarka  on  Dr.  Southey's  case}. 

In  ihc  bntin  wu  may  havu  »low  oircutatiotL  or  uttDtis  as  in  head- 
ache, vertigo,  epilepsy,  and  mental  deprossiou,  and  pos-iibly  cedema 
•B  in  anemia,  aU  due  to  the  effects  of  nratos  on  its  circulation,  not 
%o  meotioD  aofteaing  and  hsmorrbage  from  organic  arterial  changes 
h&ving  similar  origin. 
I  In  ibe  cord  we  have,  ao  doubt,  aimiha  functional  and  nutri- 
tioaal  change*,  aod  in  the  peripheral  norvos,  if  I  mistake  not, 
neuritis  and  perJoeuiitis,  also  due  to  vascular  conditions  produced 
hy  urate«  (see  Charcot  in  Prcg.  Med.,  vol.  ii..  1890,  p.  83.102. 
and  BuKzard,  Lancet,  vol.  ii.,  1893,  p.  1233),  and  toxio  nourillK 
ouy  represent  the  effects  of  the  drug  on  urates.  Then,  again, 
tfaere  are  many  interesting  eye  symptoms  which  are  more  or 
IsM  ckwely   related  to  high  arterial  tension ;    for   not    only   has 
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sUsia  or  thromboab  in  the  tcsmIs  of  the  retina  been  soeo  durioK 
sttaeks  of  migraine  (see  OphthaJmic  Scview,  M&rcb,  1890,  paper 
by  Mr.  Sunford  Morton),  but  Dr.  Lander  Bninton  {Britiah  Medieal 
JvKrnal.  1893.  roL  i.,  p.  7)  and  the  late  Dr.  J.  Anderson  and  uthers 
hare  noticed  the  eonouotion  between  intra-ocular  tension  and  high 
arterial  lensioa. 

It  aosms  probable  that  in  the  eye  we  have  a  similar  set  of  foroea 
U>  thoM  whieb  bring  about  staeie  and  hyperemia  La  tha  cranial 
eircolation  and  that  the  pathology  of  gUacoma  closely  paralleU  tliaC 
o(  headache  or  mental  deprnsaion,  and  I  have  myself  asen  cases  in 
wbioh  eye  pun  apparently  related  to  i^aueoma  was  immediately 
relieved  by  a  dni^  whieh  redooed  blood  prassure.  Of  the  kidneys  I 
have  already  tiaid  much,  and  of  the  way  in  which  urates  diminisb 
the  excretion  of  water  and  retain  ib  in  the  body ;  one  inteteatini; 
effect  of  this  19  probably  the  a-dciua  of  oyolids,  which  has  bocn 
notioed  by  several  observers  as  ooourrtng  in  migraine.  I  bad  my 
attention  recently  drawn  to  it  by  Dr.  Gogarty,  of  Canterbury  (see 
also  British  Medical  Journal,  1888.  vol.  i.,  p.  1006.  and  oompare 
anasarca  ca»u  in  ohaptor  xiii.). 

1  hare  no  doubt  that  the  nutrition  of  the  kidneys,  liver,  and 
other  orT^ns  is  eventually  affected  by  the  voasular  ohan;^  whieh 
orates  bring  about  in  thnir  parenchyma ;  the  chief  clianges  being  an 
alternation  of  aniemia  with  hypenemia,  these  being  often  intenufied 
by  the  mora  serioua  secondary  effeets  of  the  urates  on  the  heart  and 
general  circnlation. 

The  afEBols  on  the  moscles  can  ecarcely  be  le&B  important  than 
that  on  the  skin  and  other  ort;;ans,  and  when  their  vessels  are  olv 
•tnieled  by  urates  no  doubt  the  nutrition  of  the  muaclos  is  more  or 
1m9  sorioiisly  interfered  with  (see  the  causation  of  fatiKUo,  chapter 
Tiii.).  and  as  they,  like  the  livor,  are  inipoHant  organs  of  metaboUttm, 
kbara  can  bo  little  doubt  that  general  nutritional  changeg  may  be 
fvriontly  inberfored  with  whon  their  circulation  is  impeded  :  1  shall 
ham  to  suggest  that  in  glycosuria,  and  albuniinuda  when  temporary 
aad  not  associated  with  actual  kidney  lenioa,  we  may  see  results  of 
aneh  metabolic  disturbauce.  ^^^)eueve^  blood  prossuru  ik  high,  and 
M  is  lowared  by  giving  an  add,  I  have  noticed  that  there  is  almost 
Mrtain  to  be  a  rise  of  urea ;  I  have  suggested  that  thin  riae  of  ur«a 
M  due  to  an  increased  formation  of  urea,  when  the  metabolic  pro- 
•Msosin  the  liver,  muscles,  kc,  are  set  free  from  the  restroiniag 
laduenoo  ol  collffimia,  and  we  shall  see  this  to  a  much  more  marked 
Mitel  in  chapter  viii..  where  it  will  appear  that  tlio  amount  of  uric 
maA  in  the  blood  not  only  coatrola  the  amount  of  fatigue  which  a 
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tion  will  produce;  but  also  controls  its  elTccts  od  the 
ioo  and  excretion  of  uroa. 

The  late  Dr.  Kiug  Chambers  appears  to  have  re^'arded  voiicular 

icnsiOD  as  du«  to  ibe  praseooe  of  waste  products  iu  tb«  bluod,  nad 

traatod  the  conditioD  by  diet;  I  may  aay  that  he  took  a  great  interest 

io  tb«  ewly  *t«gc8  of  my  rc«carch,  and  wroto  me  sororal  l«tt«re 

oantaining  points  of  great  intereet ;  among  others  be  moationg  a 

esse  of  epilepsy,  which  ratb«r  to  bis  surprise  was  apparently  cured 

iq  diei.     Dr.  Cbambers  ordered  bit)  patient  to  reduce  Ills  meat  and 

baer,  bat  ho  being  young  and  enthu&iafltie  went  boyond  hta  instruc- 

tiottS,  and  left  off  both  entirely;  eighteen  ycnra  afterwards  he   had 

Mver  had  another  fit;  I  shall  have  to  relate  a  somewhat  similar 

flua  In  chapter  vii.     The  step  from  tbi^  general   buliuf  tbat  high 

Uood    presBure    is    doe  to   waste  products  in   the  blood  to    tlie 

■{leoial  beUef  that  it  ie  due  to  uric  acid,  is  in  some  respoets  a 

tmll  one;  bat  I  ti-aat  h  will  lie  sei>n  that  in  the  power  it  gives  us 

to  cootro)  high  blood  pressure  and  its  effects,  it  iv  reuUy  &  very 

luife  ooe. 

U  may  be  both  interesting  and  useful  at  the  end  of  this  fihapUor 
Io  restate  shortly  in  tho  iorm  of  concluisions  soma  of  the  points  and 
trgnments  that  bare  been  touched  upon  in  the  preceding  pages  with 
nttamoB  to  the  causation  of  high  blood  pressure  by  urio  add, 
Ibos:— 

The  daily,  hourly,  and  soivBonol  variations  in  blood  prossuro  are 
practically  incxplicoblo  if  uric  acid  fluctuations  do  not  cause  them. 

Bo  are  also  the  well-altest«d  efTects  of  milk  diet  or  other  uric 
acid  free  diets  in  loDrering  blood  pi-eseure,  and  as  the  oonditioii  of 
tbe  blood  aud  tissues  is  as  good  or  bettor  on  these  diets  as  on 
meat,  it  cannot  bo  said  that  the  lowering  of  blood  prt^ttsure  is  due  to 
any  failure  of  nutrition  on  Hucb  diets. 

There  is  a  most  iuLurosliug  purallcl  between  the  known  solu* 
bilHics  of  colloid  uric  acid  in  glass  and  tho  action  of  acids,  alkahoa, 
tai  oold  on  the  blood  prossnro. 

Everything  that  clears  the  blood  and  urine  of  urio  ausid  loners 
fatood  preasuro. 

Everything  which  causes  a  plus  excretion  in  the  urine  raises  it, 
but  the  effect  is  proportional,  not  so  much  to  tho  dose  of  the  drug 
as  to  tho  amount  of  uric  acid  it  has  to  act  npon. 

No  other  explanation  of  the  action  of  metals,  acids,  lithia,  etc., 
on  the  blood  pressure  has  been  ^ivuu  except  their  offucts  on  the 
■olt^lity  aud  excretion  of  uric  actd. 

The  effect  of  swallowing  uric  acid  or  its  sales,  or  practically  any 
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xaothio  compound,  is  first  to  lower  blood  pressure,  and  then  u  uris 
iicid  it)  paesiug  iu  excess  id  the  urine  lo  raise  it. 

Tb«  neactioiiH  in  tlie  blood  of  the  enbstance  which  raiaus  blooJ 
prossuru  arc  those  of  uric  acid,  OB  erery  metal  biionn  lo  form  an 
insoluble  compound  with  uric  acid  cledirs  it  out  of  tho  blood,  and 
ooDsocjiiontly  out  of  the  urine ;  tbu  mineral  acids  ngain  do  the  name. 
It  has  been  suggested  that  the  substanoe  in  the  blood  is  paia- 
xanthin,  but  para-xanthin  forms  a  soluble  compound  with  hydro- 
chloric acid  (soe  Gbeiuical  basis  of  the  Anim&l  Body,  p.  176),  while 
hydrochlorin  aeid  clears  tha  blood  of  the  substance  wo  are  looking 
for  and  lowers  blood  pressure,  acting  just  like  other  things  which 
fonn  insoluble  ooiupouuds  witb  uric  acid. 

The  s<}lubtlitie8  of  uric  acid  completely  explain  the  production  oi 
brulyoardin  by  discASO  and  the  action  of  drugs  in  rolioving  or  ppo- 
venting  it. 

The  cuusaiioii  oF  many  forms  of  syncope  is  also  completely 
explained,  and  it  can  be  »how»  that  many  of  those  who  suffer  cease 
to  do  «o  undor  otbcrviso  exactly  similar  conditions,  when  their 
blood  and  urine  are  kept  clear  from  excess  oi  urio  acid  by  means  of 
diet. 

The  cause  of  many  alteralious  in  the  rate  of  the  heart's  action 
18  oompletdy  explained  ;  as  also  the  influence  of  dmga  upon  it,  and 
the  relation  of  hemorrhage  to  hi^b  blood  pressure  and  iUt  cure  by 
drugs. 

Oti  the  other  hand  the  supposed  irresponsible  action  of  the 
□ervous  system  lands^is  in  great  confusion,  and  would  force  us  to 
believe  in  ttie  internecine  warfare  of  nerve  oentres,  and  physiological 
guioide. 

No  other  explanation  has  yet  been  given  of  the  relation  between 
the  excretions  of  urio  iwiid  aud  of  water  in  the  urine. 

No  other  satisfactory  explanattou  ha-t  yot  been  given  of  the 
limitation  of  Raynaud's  disease  to  surfaces  and  extremiti«B. 

Nor  is  it  easy  to  believe  that  any  inuacular  tissae  oaapo8ubl]r< 
noHUn  ooalr«ct«d  a  »uQiciunt  length  of  time  bo  cause  its  own  de&tii 
from  gangrene. 

VHtile  if  tbo  eapilkries  are  tnochanically  obstructed  by  a  storm 
of  vie  acid  globules.  tlieM  may  not  only  remain  indefinitely  un- 
dissoltvd.  hoi  an  certain  to  do  so  the  more  the  circulation  alackeoa 
and  U»  loBipcntatv  of  the  part  (alls,  for  oold  prooipitatos  uric 

acoct. 

Sxpjli^^tt  ttmn  wie  acid  out  of  the  urine  and  at  the  same 

fan^^^xaittw^  ■nsMi*  QUty  produce  or  precipitate  ao  attack  of 
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goub  ta  some  fibrous  tiasae  or  joint,  this  showiog  where  the  uric 
»cid  has  gone  lo  Irom  the  blood,  taid  nhy  it  fails  to  appear  in  tbc 
orine. 

Where  tbora  is  bradycardia,  that  is,  whore  thu  hoart  does  uot 
oomplete  more  tban  sixty  cycles  in  r  miiiiite,  where  the  m<1ia1 
artery  ruUctl  under  the  points  of  thrct;  fiugcrf^  ft!»1s  full  iK'twecn 
th«  beate,  and  tliti  itrteriometer  shows  a  mora  thuu  usually  Urge 
diuneter,  aod  the  puk»  givus  a  ttBcing  »s  iti  G(,'.  37,  whare  tbu  finit 
•ooDol  of  the  heart  in  long,  and  the  second  «ouiicl  both  at  lite  apex 
■nd  over  tbo  aortic  area  m  loud,  and  whore  also  the  skin  and 
ettr«mili««  teed  to  g«t  «a»ily  cold,  and  the  urine  aud  other  eucre- 
tlons  tend  to  be  scanty ;  whei-u  tlie  tu[iip»niture  in  the  mouth  and 
nsctum  are  fur  apart  and  are  perhaps  also,  hot)]  of  them,  lower  than 
in  the  correspomling  hours  of  a  normal  day,  there  can  he  very  little 
doubt  about  the  prc«c»ou  of  high  blood  pitisaurc  ;  and  wbcru  it  i« 
preMnt,  and  there  is  reason  to  iTeltera  that  it  is  doing  harm,  tbe 
obnous  indication  is  to  reduce  it. 

Now  every  drag  mentioned  in  chapters  U.  and  iii..  &a  diminishing 
thtt  excretion  of  uric  acid  in  the  urine  will,  when  it  does  tbiB,  lower 
tlw  blood  proHuro,  guiokon  the  pulyo  aud  free  the  circulation 
throagbont  the  body.  And  what  we  have  to  aonaider  here  is  wkioh 
of  these  drugs  will  do  this  best  and  most  certainly  under  (be  oJr- 
eamit*nces  present  in  a  given  case. 

Speaking  generally,  tho&c  things  will  act  most  curtaiuly  which, 
ike  the  metaU  and  their  R&lts,  form  directly  insoluble  compounds 
with  uric  acid,  and  are  iudepeudent  of  the  riiie  and  fall  of  the 
alkalinity  of  the  blood. 

For  acids  and  suhstaacL-s  which  act  by  ruising  the  acidity  of  the 
ortoe  and  lowering  the  alkalinity  of  the  blood  may  obviously  be 
orercoroe,  or  have  their  power  reduced,  by  conditions  euch  aa 
Utigue,  heat,  and  perspiration,  vomiting,  diarrhoea  and  gastro- 
iotCAtinal  disturbancea  in  general,  which  bend  to  lower  the  acidity 
of  the  orioc  and  raise  tho  alkalinity  of  (he  blood. 

So  that  where  any  of  thene  conditions  are  present  or  likely  to 
bo  prsseat,  I  make  use  of  ouu  of  the  metals,  generally  mercury. 

Aod  the  action  even  of  inorcurj'  is  to  some  extent  dependent 
DO  its  not  purgtug  and  not  cnusiug  gitstro- intestinal  irritation  or 
£uTha-a;  if  it  causes  merourialism  with  salivation  and  gaatro* 
inteetiual  derangement,  its  power  over  uric  acid  wilt  vory  (juickly  l3e 
redaced,  and  it  will  tliea  cease  to  lower  the  blood  pressure  or  q^uicken 
Ibo  pulsu. 

Generally  fpeaking.  I  rely  on  the  action  of  metrcury,  or  that 
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eombinattoa  of  it  with  iodine  found  in  the  ordinary  mixtare,  con- 
taiaing  liq.  hydmrg.  porchlor.  51.,  and  iodido  of  polaseiuni  gr.  v., 
when  we  get  the  retentive  action  of  the  iodine  added  on  Co  tbat  ot 
itic  mercury  (aco  %b.  17  nod  31)  with  tko  utmost  oooBdonce. 

The  wonderful  cffeots  of  meixory  ou  the  circuIatioD  are  well  m«u 
io  s  most  intereatiug  and  instructive  ease  publiefaed  in  the  Lanetl 
(1895,  vol.  ii.,  p.  779),  by  Dr.  Uurray ;  here  caidiitc  toaice  and 
nimolants  (uled  aod  were  givon  up  an  usolcKs,  but  mercury  in  the 
fbnn  of  blue  pilU  which  waa  taken  to  the  extent  of  20,000  grs.,  kept 
the  patient  alive  for  ten  years,  and  during  the  whol6  time  we  are 
t<^  that  it  neiibcr  purged  nor  salivated  him,  and  we  know  tliat  il  it 
fa*d  done  either  of  these  it  would  not  have  aotctl  on  the  circulation 
nearly  so  well  as  it  did. 

If  they  hul  owing  to  gastro-intestinal  diaturbance,  the  only  tbiag 
to  do  ti  to  treat  the  gastro- intestinal  oondition  with  bismuth,  opium 
and  umiiar  drugs,  (or  probably  nothing  will  affect  the  uric  aoid  till 
this  has  been  done,  though  a  nabcutancous  injection  of  inorphiDe 
mfty  be  tried. 

Whon  wc  have  to  treat  slight  conditions  of  high  blood  preSBOre, 
and  whoa  physiology  in  general  is  hut  liute  distorbed,  a  simple  acid 
mixture  wtU  suAlce.  aii  aitro-hydroohloric  acid  with  perhaps  die 
Addition  of  a  little  8tr>'chniae. 

If  we  want  to  act  very  quickly  the  nitrites  are  the  best  things, 
or  a  small  injection  of  morphine,  and  thoir  action  may  be  oontiuued 
by  the  use  of  ammooium,  or  the  iodides  of  sodium  or  potassium  or  of 
vine,  ether,  and  similar  stimulunta. 

If  wo  want  to  act  stfiadily  over  a  long  period  of  time  the  iodldos 
an  tho  most  awful,  or  the  lodido  of  mercury  if  it  does  not  upset 
pfa)-Biology,  in  Uiis  case  try  other  metals,  ns  zino  or  eopper. 

All  lhe«ie  druKs  clear  the  blood  of  uric  acid  and  lower  the  blood 
pressure,  and  free  the  interstitial  circulatioo  as  a  result  of  this  ;  but 
they  eloar  it  out  of  the  blood  into  the  tisftues,  and  do  not  eliminate 
it  (mm  the  body.  iu>d  it  is  necessary  to  bear  thia  in  mind,  for  when 
Ihcy  are  left  off  the  uiic  ticid  thus  held  hauk  will  loud  to  got  into 
the  blood  again,  and  the  last  state  of  the  patient  may  bo  worse  than 
kke&nt. 

But  this  difficulty  can  be  overcome  by  giving  a  counie  of  salioy- 
Utes  for  five  to  ten  days,  either  with  the  last  doses  of  the  retentive 
jnig,  or  itntnodiatoly  after  it  has  been  left  ofT,  this  will  carry  off  the 
jfeHW  of  uric  acid  and  prevent  them  doing  any  harm. 

t  way  meniioti  also  tbat  when  mercury  in  oontra -indicated  wo 
teM  a  valuabto  means  of  lowering  the  blood  pressure  in  a  course  of 
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IHU  saltcylfttes  given  concurrently — the  acid  mixbara  before 
a  anil  Uie  salicylate  after. 
Tbfl  acid  prevents  the  arie  acid  from  oombining  with  neutral 
pfaospbfttes  or  alkalies  in  the  bluod  (these  being  the  compounds 
which  appear  specially  to  affect  the  blood  pressure  while  the  com> 
potmd  of  8&ticylic  acid  with  glycocoU  hardly,  I  thinh,  affects  it  at 

\  ftU),  ffhile  the  salicylate  holds  it  in  solution  and  passeft  it  out  of  the 
body,  so  that  this  treatment  ha&  the  advantage  of  being  followed  by 

r      no  reboand. 

■         Diet,  of  course,  by  reducing  both  the  introduction  and  formation 

W  of  one  seid  offers  the  most  permanent  and  satisfactory  mcaus  of 
lowering  blood  pressure,  and  of  this  I  shitU  sp^ak  in  chapter  xvii. 
Uy  alteration  of  diet  bus  not  only  removed  my  migraine,  but  has 
(reed  my  circulation  and  reduced  the  general  level  of  my  blood 
pnssmm,  &od  so  dolayed  or  prevented  Bright's  diHoasc  and  other 
troablea  of  nutrition,  due  to  impeded  and  defective  circulation  in 
tbe  tissues. 

Kow  let  OS  UM  our  knowledge  to  treat  for  instance  a  case  of 
lUBCUOtrluge ;  wo  must'  enquire  Gist  of  all  whether  it  comes  from 
the  aiteries  or  from  the  eapUlaries  and  veins,  whether  it  oome«  from 
the  distal  or  proximal  side  of  our  screw  clamp  in  the  imitation 
drcaladon  previously  mentioned.  If  from  the  cftpillarie^  on  the 
difltal  ude  of  the  clomp  the  obvious  indication  is  to  screw  up  the 
eUmp,  and  this  is,  I  think,  the  way  in  which  ergot  stops  suoh 
bcaaorrho^  as  that  from  the  uterus,  though  even  here  high  blood 
preMore  ha*  some  influence  in  increasing  the  flow  of  blood.  On 
the  other  hand,  when  the  hwmoiThoge  is  arterinl,  bh  from  an  eroded 
veMcl  in  the  stomach  or  the  lungs,  or  a  rupturwl  voiisul  in  the  brain, 
the  indication  is  to  lower  blood  pressure  by  relaxingthe  screw  clamp 
M  much  as  possible ;  and  this  is,  I  believe,  the  wn.y  in  which  such 
drugs  $L»  opium  and  lead  relieve,  as  their  first  action  is  to  clear  the 
blood  of  nnc  acid  and  lower  the  blood  pressure ;  and  we  must 
b«wai«  that  their  aoeond  action  or  rebound  (see  fig.  31)  does  not 
oeear  too  soon,  i.e.,  before  the  vessel  Is  eeouroly  plugged,  or  we 
■hall  have  a  return  of  the  hemorrhage. 

It  arteries  the  mze  of  the  radial  diUto  with  every  rise  of  blood 
procaure  as  the  aTtorioinuter  shown,  tliegrcat  importance  of  reducing 
blood  pressure  in  arterial  haemoiThage  must  be  obvious,  and  (hose 
oonslderations  led  mo  to  use  thu  iodido  of  Tneicury  mixture  in  thu 
treatlDeot  of  hieinoptyHiii,  with  renults  which  have  often  seemed  to  iiie 
to  be  very  sutisfnctory.  It  acts,  as  will  now  be  understood,  in  otoctly 
the  Mme  way  as  lead,  opium,  and  other  things  more  commonly  used. 
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And  my  fricDd,  Mr.  J.  E.  Fr&xet,  formerly  House  Fb^'sician 
the  Metropolitan  ]i>>spital,  and  now  one  of  the  Besidente  «t 
Royal  National  UoKpitfll,  Ventnor,  tolls  mo  thu  be  has  often  seen 
it  used  with  benefit, especially  in  bsmopCyitiH,  coming  in  the  rooming 
hours  and  assocuatad  iviih  headadie  (?  htcmoptysin  due  to  collasmia). 
I  often  found,  however,  tbat  the  haemoptysis  returned  when  I  left 
off  tho  mercury  &nd  iodide,  till  I  took  to  following;  it  by  tialicyUtee, 
I  have  aliio  been  much  intereKted  to  see  that  Pi-of.  Mnys  {Nrw  York 
iled.  Joum.,  1896,  27[h  June],  lia«  been  l>ed  by  my  statements  to  a»e 
snltcylattia  witb  success  in  a  cose  of  phtbisia,  witli  pains  in  the  cheat 
and  arma,  and  ako  in  some  kinds  of  hceuioptysie  (see  also  Pi 
lUtpiiia  Polyelinic,  vol.  5,  Oct.  1896). 

It  may  be  of  aomu  iutcroitt,  in  relation  to  the  treatmen 
bffimorrlitvgo,  to  rcmemliei-  that  Mr.  J.  Hutubinsou  has  pointed  oat, 
in  bia  "  Archives  of  Surgerj-,"  that  a  very  reliable  method  of  curing 
epistaxis  is  to  plange  the  hands  and  feet  in  very  bot  water,  for  sach 
treatment  would  promptly  put  a  stop  to  local  colliemia,  and  l^- 
retuming  warm  in  place  of  cool  blood  to  the  deeper  parts  would  no  fl 
doubt  HOOD  revive  the  temperature  of  the  Whole  mass  of  the  blood,  ^ 
ami  thus  clear  up  coHiKmrn  in  general,  and  lower  the  blood  pretvaure, 
acting  in  much  the  samu  way  as  the  iodide  of  riiorcury  or  the  draught 
of  urine  previously  spokt^u  of,  and  wo  shall  see  that  similar  treat- 
ment of  bauda  and  feet  is  a  valuable  measure  in  the  uric  acid  bead- 
iKjhc,  no  doubt  also  from  the  effects  on  coUsemia  and  blood  pressure. 

1  have  certainly  several  times  seen  opistaxis  come  on  durini^ 
exposure  to  cold,  and  it  seems  rerj'  probable  that  the  running  of 
water  from  tho  nose,  which  ia  &  vary  fruquant  ofTeot  of  oold  in  many 
people,  is  bat  a  minor  condition  of  the  same  thing,  and  represents 
the  physiological  result  of  the  collipmio  obstruction  of  veuels  and 
high  blood  pressure  wliicb  cold  produces,  and  euTy  this  but  a  step 
further  tbe  congestion  of  the  vasoular  mucuuH  membranes  of  the 
noso  is  BO  great  as  to  cause  hosmorrhage ;  apart  from  any  marked 
aobton  of  oold,  such  beamorrhage  in  in  my  experience  moat  conunon 
lo  the  a-m.  hours,  when  there  is  for  other  reasons  most  ooUffitnia. 
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Tub  headacbe  which  I  have  ventured  to  caU  '*  tlie  Uric  Acid 
Qeihilachs  "  from  tbo  result  of  my  iuvestij^titioiis  an.  to  its  causation, 
is,  ]  believe,  Ihu  game  tiling  %»  mi^iuoe,  inugrini,  sick  or  bilioun 
bMdache,  for  an  account  of  the  history,  aymptoms,  and  relatioaships 
of  vrbiah  to  other  disease?,  we  owe  eo  much  to  Dr.  Liveing. 

And,  as  before  mentioned,  it  was  his  niosit  interesting  work 
whidi  tam«d  toy  aitontian  to  tho  urine  as  a  possible  source  of  in- 
fonnotioa  as  bo  the  goitby  relaUonahips,  and  so  aa  to  the  causation 
of  Ibe  boadache. 

The  points  about  this  hcach\chc  which,  to  my  mind,  best  serve 
to  dtmtin^sb  it  from  otherii  are  (1)  its  perindicifcy;  it  occurs  once 
to  a  week,  fortnight,  month  or  longer  period,  for  many  years,  or  for 
the  wboI«  life  of  a  patient ;  it  tcuds  to  be  more  frequent  anii  Borcre 
in  the  spring  and  early  summar  (see  fig.  i),  and  in  women  it 
almost  always  attends  the  menstrual  epoch  (see  tigs.  30  and  31)  ; 
when  present  it  tends  to  be  womt  at  tho»o  hours  of  the  day  in 
which  the  excretion  of  uric  <usid  ia  uormally  greatest  (see  figs.  2 
and  3).  (3)  Its  duraUoD  is  generally  under  twonty-four  hours, 
tbongh  Id  exceptional  oases  it  may  last  for  forty-eight  honrs:  a 
palicot  goea  to  bod  with  a  more  or  loss  Hcvon;  headacho,  unJ  wakes 
in  ib«  morning  free  from  it.  This  short  duration  in  of  great  diag- 
Boatic  importance  in  distinguishing  it  from  the  more  continuous 
hwKlftohoo  Bucb  OS  those  duo  to  neuralgia  or  intracranial  disease, 
which  often  last  for  days  or  weeks  with  Uttle  or  no  alteration.  The 
one  *oid  headache  is  due  to  the  passage  of  an  excess  of  uric  acid 
thrcuf{fa  the  blood;  but  apart  from  organic  disease  this  (oricacideomia) 
eon  for  obvious  reasons  only  last  a  few  hours,  the  uric  iicid  is  all 
^xcretdd,  and  the  headache  will  pass  away  with  it. 
'  The  oyc  symptoms  of  this  hcodaclio  which  have  also  been  care- 
InUy  dtscribed  by  I^iveing  have  only  afTect&d  me  occasionally,  but 
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bare  been  more  marked  of  lale  years,  when  the  beudmches  bavs 
been  botb  leaa  frequent  and  less  8OT'«r«  Ihoa  they  were  10 — 13  yOArs 

Their  moat  froquont  form  in  tuyriolf  is  that  of  finding  halt  nn 
object  blurred  aH  the  upper  or  lower  hnlf  of  a  picture  or  the  ri^t 
or  left  hand  sidti  of  a  pogo,  I  hav«  also  vory  [roqueiilly  bud  ftickor- 
ing  as  of  &  fortification  pattera,  or  like  the  flftshing  of  lightonqoiekly 
ri|^ling  water,  and  this  more  often  at  the  right  of  the  8oId  of  visioo 
than  alaet^here.  On  the  other  band,  both  my  children  snfTer  or  did 
goffer  from  this  headache  till  cured  by  diet,  and  in  tbcm  the  eye 
symptoms  have  boon  thu  rule  ratbur  ttiau  the  i^xcoptlon,  so  (bat  they 
themselves  distinguUbed  febrile  headaches  such  as  that  of  indaenza 
by  the  absdnco  of  thu  eye  symptoms. 

As  noted  by  Liveing  and  others  the  p-alse  is  slow  and  of  high 
lensioo  (we  fig.  37),  the  snrfoce  and  extremities  are  oold,  and  the 
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Fig.  37.— Pdlss  Ttuoino  of  Hiqu  Bi.oo»  pRKn^uar  is  a  Uatc  Aot» 

Headacbk. 


temperature  oven  in  the  axilla  is  suboormal.  (Some  obeerrers  hafe 
noted  pn1»ea  of  48  and  52  during  the  attack.  See  Faggo't  "  Medi- 
cine."'Ed.  2,  vol.  i..  p.  7M). 

The  tongue  may  he  clean  or  slightly  furi'od,  the  appotito  may  be 
fur  but  is  often  irregular,  a  feeling  of  emptiness  and  ravenoua  hunger 
being  quickly  r<>plaeed  by  a  feeling  of  disteti^inn  and  satiety  :  io  faet 
ibore  are  signs  of  dyspepsia,  thoogh  they  are  often  alight.  When 
the  headache  is  severe  there  may  be  nausea  or  vomiting  :  but  those 
an  goDBfoUy  late  svuiploms,  and  are  absent  or  little  marked  vhea 
the  headaelie  flrsi  eomes  on. 

The  bowoU  may  be  regular  and  the  motions  natural ;  but,  com- 

monlv,  like  th*  appotilo,  they  are  a  littlu  irregular,  either  slightly 

relaxed  or  sh^'htly  ootistipated. 

Tbc  uiiuv  during  tliw  attack  is  scanty  and  of  high  colour  and  sp. 

pat. ;  thus  lu  the  attack  It  may  not  exceed  30 — 40  co.  in  the  hour; 

after  the  attack,  aitd  tivjieriAllY  just  as  it  pasMjs  off,  it  may  run  up  to 

too  or  160  CO. — or  iiaux^  -in  the  same  period. 
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is  oftca  a  ftmily  history  of  houducbd  of  the  souie  typo,  or 
apOtfpgf  together  with  gout  and  rheuinatiBUr,  and  uot  very  rarely 
idiroDic  nep)iritis  ttud  oerabrol  hsBmoirbngQ  should  itlso,  I 
ihink,  be  added  to  the  list  of  family  complaiatB. 

When  a  bcadaobe  bae  a  tuajoriby  of  these  obaraotcristics  well 
marited  ifa«r«  is  r&rely  much  dilBcolty  as  to  the  diagnosis ;  but  there 
ue  se\-eral  import&nt  ways  in  which  wu  can  put  oar  diagiio8i&  to  the 
test. 

If  tbo  flcaaty  urino  of  the  huuduchc  in  casciisily  suparatod  from 
ib&t  piwod  before  nod  after,  it  will  be  found  to  oontain  a.  relative 
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■mu  of  tu-to  aoid  baviog  a  relation  to  urea  varying  in  different 
(*K«  (lom  1 — SA  to  as  much  as  1 — 12  or  1 — 15.  and.  generally 
■PMking,  the  greater  tho  relative  excess  of  uric  acid  and  the  greater 
>U  tbtolute  ezcrotion  pur  hour,  the  more  severe  the  hcAdiiohe  ;  thue 
«nlli«  boadacbe  I  find  '6  gr.  of  uric  acid  per  hour  and  upwards,  and 
wiien  I  have  removed  thu  headache  by  acids  the  c-xcrotion  falU  to 
'tf  p.  per  boar  or  less;  the  urinary  water  undorgoing,  aa  before 
ouaiwuMl,  an  inverse  change.  Fig.  38  shows  the  exerotion  of  urto 
icU  and  urea  on  nine  conftoaative  days,  on  one  of  which  thure  was  a 
13 
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•Bvere  headache  lasting  nearly  the  whole  twenty-four  hours.  The 
way  in  which  the  uric  acid  runs  up  apurt  fram  area  is  well  shown,  and 
it  is  also  Been  Uiut  Ihu  uric  acid  was  bolow  the  urea  on  each  of  the  six 
days  prccvdiu);  the  heodaohe  ;  aad  if  we  odd  together  tho  amounts 
by  which  uric  acid  fvll  sliorl  of  urea  on  these  days  it  shown  that 
there  was  a  total  retention  of  about  4^  grs.,  and  this  i«  almost  exactly 
tb«  amount  by  which  uric  acid  exceeded  urea  on  the  day  of  head* 
ache.  Then  agu*n,  from  Dcceuibui-  29  to  Januury  1,  urea  fell 
«t<>Adily,  and  with  this  fall  no  doubt  acidity  would  fall  also  to  a 
oorrespondiug  extent,  and  thu  result  of  thit>  sooner  or  later  was  sure 
to  be  a  plus  excretion  of  urate  and  a  headaclie. 

This  Bgure  also  well  illusbratos  what  occurs  after  sereral  good 
dinners  or  any  other  cauaen  that  run  up  the  introdtictioQ  as  well  u 
the  formation  of  uric  acid  and  urea.  As  the  urea  and  acidity  go  up 
the  patient  feels  very  well  and  thinks  ha  is  aU  the  belter  for  them, 
becwiae  uric  acid  ta  being  rotainod  ;  hut  as  ui-ea  and  acidity  fall,  as 
they  are  bound  to  do  Uk-r  on,  the  stored  uric  acid  is  bound  to  come 
out,  and  then  be  will  have  headache,  mental  depression,  or  othar 
disorder  as  the  lesuttof  his  indiscretion  (see  fig.  34,  and  youmof  o/ 
Phifsiology.  toI.  xv.,  platt*  x.,  fig.  4). 

AU  so-called  bilious&esa  is  practictbtly  uiicacidicmia.  for  though 
anything  that  upsets  digestion  (as  irritating  or  indigestible  food, 
cold,  3u}.),  will  oause  uricacidffiniia  as  its  result ;  excess  of  uric  acid 
in  the  blood  from  prcTloas  excessive  introduction  followed  by  a 
natural  foil  in  acidity  will  suffice  to  upHutthe  circulation  in  the  liver, 
atoniach  and  intestines  and  so  to  produce  dyspepsia  and  biliousneas. 
It  is  evident,  therefore,  that  we  can  not  only  explain  everj- 
feature  in  (he  causation  of  this  headache,  but  cau  imitate  nature, 
control  uric  acid  and  urea,  and  pcoduoe  tho  disorder  at  pleasore. 

Tbia  was  the  trouble  which  originated  my  research,  its  relation- 
abip  to  gout  and  its  aubBe<|uently  disoorered  relationship  to  meal 
diet  serving  to  direct  my  inveatigabions.  Both  these  relationships 
oaD  DOW  )>e  oomplotoK*  explained,  that  bo  gout  and  rheumatism  heiog 
tiipply  due  to  tlieir  coinioou  connection  with  the  quantity  of  nric 
ftoid  in  the  bo<ly  and  blood,  and  chat  to  animal  food  depending  on  the 
hob  that  nil  uiiinml  Hubstances,  oxtracta  and  infusions  from  the 
ttMUM  of  aoinialH,  •l:o.,  oontoin,  and  oonsoquently  introduce  into  the 
^uty,  a  eonsidorable  quantity  of  uric  odd  or  of  xanthin  oompounde. 
«fi^Ta]«it  to  it  (see  figs.  34  to  29).  Wo  now  know  that  if  such 
tissui>6  and  extrocu  are  loft  off  while  auch  vejjotable  alkaloidn 
,  un*  eqaivalent  to  uric  acid,  m  theiue  and  oafTeine,  are  as  far  as 
avoided,  the  uric  acid  headache  (migraine)  with  all  its  cod- 
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eomitaat  gytuptoinR  vaoitihes  from  the  life  bietory  of  the  individual 
who  than  chftDgos  hiy  diut,  and  this  similarty  includes  Iho  caru  of 
tHUkfly  all  thu  diaeases  treated  of  Id  thie  book,  so  loug  m  thuy  iiro 
foDcttonal  and  have  not  be«ornc  organic  and  beyond  &\l  cure. 

Thi«  knowlod^  also  ({ives  us  power  to  oure  the  headache  whsn 
present  or  to  produce  H  at  pleasure  in  thoisc  who,  owing  to  the  Rize 
ol  the  arteries  which  supply  the  brain,  are  titiiitoiuioiklly  and  phy&to- 
logtoaUy  susceptible.  The  headache  is  thug  seen  to  be  due  to 
poiBoning  by  flesh  food,  and  tea,  and  to  be  most  frequently  met  with 
tod  obvious  in  thooe  who.  baring  large  artories  of  supply  to  their 
bmin,  ore  most  affected  by  the  high  blood  pressure  which  uric  acid 
prodacea.  There  is  absolutely  no  anatomical  or  physiological  defocC 
in  the  individuals  who  thii»  milTer,  on  the  contrary  they  are,  a^  him 
[requently  been  remarked  by  others,  often  intellectually  superiur  to 
thoM  who  do  not  auffer. 

Id  illustration  of  some  of  those  points  I  mU  now  eiplain  the  way 
to  which  a  slight  or  sovore  headache  may  be  brought  about  inten- 
tionally or  otherwiae. 

And  Qnl  let  us  have  an  intentnonal  headache  :  our  problem  iu  to 
produce  a  fluctuation  in  the  exci-etioo  of  unc  acid  so  that  J  or  6  grs. 
shall  be  prevented  from  pausing  out  in  the  natural  ^vay,  shall  be 
retained  in  some  part  of  the  body,  lie  ditt^iolved  out  and  agiuD  outer 
the  hlooci  a  few  hours  Inter,  and  iu  pasmug  through  it  produce  head- 
ache and  obhur  symptoms. 

As  above  mentioned,  the  largest  excretion  of  uric  acid  in  th« 
tweoty-foar  hours  taket^  place  in  the  alkaline  tido  of  the  inorniag, 
and  one  of  the  simplewt  ways  of  producing  a  flnctuatton  in  excretion 
is  to  interfere  with  the  natural  j)bi9  excrutiou  of  the  aikaliuo  tide 
(«M  figs.  2  and  3). 

By  giving  any  of  the  drugs  in  the  list  of  those  which  diminish 

I        tbe  excretion  of  uric  acid  such  as  aoids,  opium,  antipyrin,  mercury, 

H  either  before,  with,  or  soon  after  breakfast,  a  ocTtain  amount  of  uric 

V  aoid  will  be  hold  back  from  exart.-tioQ  during  the  morning;  but  if  no 

f  more  of  the  drug  is  given  the  aeidity  will  fall,  either  some  time  in  the 

afternoon,  or  in  the  morning  of  the  next  d»y,  aud  then  the  ui'ic  acid 

k^t  back  in  the  morning  will  he  tiiken  up  in  the  blood  and  begin  to 

p»a»  out  by  the  kidney,  and  mart:  or  Iuhs  bcadache  and  other  symp- 

loma  will  result. 

Another  very  simple  way  Is  to  take  a  little  opium  with  or  after 
lunch;  this  will  raise  acidity  and  interfere  with  the  uric  acid  OKcro- 
tion  of  the  early  afternoon,  and  hold  back  Home  uric  acid  ;  then  next 
day  tbero  is  sure  to  be  some  plus  excretion  of  una  acid  with  slow 
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high  teoaion  puloe.  beadache.  Ac.,  in  bbe  e&rly  alkaline  tide  of  Ehd 
morniDg  (fig.  34). 

It  oiast  clearly  be  understood  that  I  am  hero  flpftaking  of  physio- 
logical conditions,  And  of  tho  notion  of  drugs  on  ario  acid  in  peieoofi 
who  are  in  perfect  health  ;  where  ibere  is  functioaal  dUtDibance, 
and  still  more  when  tlicro  is  orgibnicdiseose.  the oonditionn  are  much 
more  coinple:i  (see  chapter  5). 

SnppoBO  only  that  a  patient  hae  dyspopsia  and  foJis  to  absorb  titsj 
food,  acidity  and  urea  both  get  less  and  less,  and  a  lowered  aciditjTi 
of  the  urine  may  continue  the  whole  day  and  a  plus  excretion  of  uric 
acid  will  result  for  the  satue  period,  or  till,  n.»  the  gastric  coodi-  < 
tioQB  improve,  food  is  again  absorbed,  the  area  and  acidity  currea^l 
rise  and  tho  exeoBHivo  oscretion  of  uric  acid  is  put  an  end  to. 

And  these  coit»iderattonR  explain  what  is  seen  ever^'  day  as  to 
the  effeci'S  of  diet  in  preventing  or  producing  a  uric  acid  headache  ; 
if,  aay,  a  patient  has  a  slight  headache  but  is  still  able  to  take  food 
well,  a  good  dinner  with  a  llboral  allowance  of  wine  may  remove 
hib  headache  and  make  him  feel  much  better  becanse  it  (eapecially 
the  wine,  sec  6g.  54)  raisus  the  acidity  and  clears  the  blood  of  uric 
acid  ;  and  this  rise  of  acidity  will  commonly  continue  next  moming, 
and  hd  will  fe«l  bright  and  well  nest  day  also ;  but  if  he  ontst  and 
drinks  at  this  dinner  not  wisely  but  too  well — if  he  takes  so  uiuch 
both  of  food  and  of  wine  as  to  overpower  gastric  digestion — the  effect 
will  1)0  very  different,  di)j;estion  will  cease,  and  be  roplscod  by  oaotea 
and  vomiting,  and  with  this  urea  and  acidity  will  fall  and  the  aric 
acid  will  soon  be  again  in  excess  in.  the  blood,  and  a  severe  headach« 
will  occur  next  morning  in  pWe  of  the  well-being  and  brightness, 
which  would  have  been  prenent  if  the  stomach  had  not  been  upMit : 
th«  floooad  day  alter  a  dinnor,  however,  uroa  and  acidity  will  fall, 
and  then  the  headache  will  return  unless  the  uric  acid  ho  in  tho 
meantime  removed  by  a  few  doses  of  a  snlicylate,  which  h  the  way 
in  which  I  commonly  ward  off  the  evil  effects  of  a  dinnor. 

.^f;t^iu,  suppost;  that  wc  have  orj^nic  dievasc  of  the  fttomach,  ^ 
Buch  as  ulcer  or  new  growth,  the  fall  of  urea  and  acidity  will  be 
confttaui  ami  progressive.  Suppose  that  urea  (alls  from  500  grs. 
to<day  ttr^^u^ly  ^°  ^^>  ^^^  ^^^  s^cn  ^^  W"^-  '"  twen^-four 
hoorv,  the  acidity  in  its  relation  1 — 6  would  suffer  a  oorrospODdiag 
diminution,  and  the  excretion  of  uric  acid  would  be  constaDlly  la^e, 
and  ihiK  state  of  thin^is  would  go  on  till  all  the  stores  of  ario  acid  in 
the  body  were  exiiausted,  or  till  something  occurred  to  raise  the 
acidity. 

Uenoe  it  comet  about  that  a  patient  slowly  dying  of  waatiog,^ 
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diawuke  wiU  excrete  Tor  weeks  and  months  an  exoe»fl  of  aric  acid, 
utd  if  the  tirioe  is  examined,  uric  acid  will  be  found  conBtantly 
ftboT«  its  aortual  rulution  to  urea — 1 — 36  or  1 — 40,  a.tid  tliiii  Aviil 
continue  bo  long  as  the  patient  has  any  uric  acid  in  his  body  whtob 
au  he  got  iuto  i^olutton. 

HeQoe  it  oomes  about  that  In  patients  who  die  after  weeks  and 
moQths  of  woatiug  diMmee  wc  find  only  erosion  of  joint  cartilagea 
bot  DO  unites;  we  should  have  found  the  ui-ate»in  the  uriuQ  if  v.-*; 
bad  looked  for  thorn  at  any  titno  iu  itie  last  six  wueks,  or  atbentioa 
may  be  called  to  the  excessive  excretion  by  the  occurrence  ot  gravel 
or  ealealna,  but  if  the  same  patient  bud  been  killed  six  montbH  ago 
by  Mnit«  disease  (as  pcicuiuoniik}  wc  nhuuld  prububly  have  found 
diem  in  titu,  all  the  erouions  being  filled  and  plastered  with  urate, 
beeaase  doring  the  high  acidity  of  tho  acuco  fever  Lhore  bad  beeu 
no  alkali  to  WBHh  them  out.  Sir  A.  Garrod  records  ("  Gout  and 
fiheumstio  Gout,"  c<l.  iii.,  p.  467)  an  intimate  relationship  between 
goat  and  stone,  the  one  alternating  with  the  other,  and  this,  froto 
my  point  ol  view,  is  moot  <!imple  and  easy  to  explain,  for  the  self 
was  uric  acid  which  causes  gout  of  the  fibroiiB  ti&sties  or  joints 
irben  passiug  out  of  the  body  through  the  kidney  causes  gravel  or 
ktODc;  when  the  altfSJinity  of  tho  blood  is  low  it  is  drivuu  out  ol 
the  Mood  into  the  jointa,  causing  gout ;  when  the  alkalinit}'  of  the 
blood  is  high  it  is  taken  up  from  tho  joiuts  and  Jlbrous  tissues,  and 
pa««og  through  the  kidney  causes  gravel,  hence  these  two  ooudi* 
tiotu  altcmalo,  what  in  t^ood  for  tho  one  being  bad  for  tlie  other. 

We  e«ii  now  see  that  those  who  speak  of  erosion  of  joiuts  with- 
out orKte  deposit  as  "  rbeuiuatoid,"  and  the  Bama  erosiou  with 
DtBteoi  as  "  gout,"  are  eudeavouriu^  Co  make  two  di&aases  out  of 
diflereot  stages  of  bhs  same  process. 

But  to  return  to  the  causation  ol  headache.  If  a  patient  has 
ehronie  wasting  disease  noue  of  the  drugs  in  our  list  will  be  Able  to 
stop  the  plus  excretion  of  uric  acid :  acids,  opium,  antipyrin — all 
will  alike  be  overpowered  by  ibe  flood  of  alkali :  or  where  the 
disease  is  only  functional  our  drugs  may  still  fait  to  elfeotacure, 
«illier  baowue  the  functions  of  tho  stomaob  u-c  too  much  up^ot  to 
permit  of  their  being  absorbed,  or  because,  after  more  or  less 
absoj-ption  lias  gone  on  the  acids  ore  over-powered  by  the  action  ol 
the  oanses  that  increase  alkalinity.  In  the  ease  of  opium,  which,  I 
beliave,  raises  acidity  by  acting  on  the  intsstiuos,  delaying  peristalsis 
and  iocreasiog  absorption,  it  is  obvious  that  extensive  ulceration 
may  produce  so  much  diarrhma  that  only  a  Tery  large  dose  of  the 
dme  will  have  any  effect. 
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Under  these  or  mniilfu-  conditions  almost  any  drug  iu  our  list, 
or  sevcraJ  c&mbiaotl,  will  fail  to  chficTc  the  plus  excretion  of  uric 
acid,  or  to  remove  the  ayinptoma  'wliich  arc  due  to  its  excess  in  tha^J 
blood.  ■ 

In  tliR  n-bove  ftases  of  vary  cbrontc  plus  excretion  of  uric  acid  ~ 
the  exccsH  ts  not  generally  very  great,  and  though  the  presence  of 
some  excess  of  uric  acid  in  tho  blood  is  constant,  the  quantity  may 
not  be  enough  to  produce  a  distinct  hewdacbe,  except  now  and  thoa 
for  a  few  hours  ;  but  tho  patient  suffers  coiiLitiuaUy  from  aoine  minor  j 
dgns  of  colliemia,  of  which  wo  shall  spoak  presently. 

But  Hpc&king  generally,  and  bearing  in  mind  the  above  cauaos  of 
failure,  a.  uric  acid  bcadauhe,  occotupuuicd  by  a  plus  excretion  of 
uric  acid,  cau  be  cured  within  an  hour  or  an  hour  and  a-baU  by 
anything  that  will  rnine  the  nciiiity  of  the  urino  or  olherwiBO  stop 
the  plus  excretion  of  uric  acid,  and  if  In  any  given  ca3e  we  fail  to 
oui'e  the  headache  we  shall  find,  if  wo  examine  it,  th&l  wu  bikTOalso 
&ii!oc[  to  raiao  the  acidity  of  the  urine,  or  stop  the  plus  excretion  of  ^J 
uric  acid.  H 

We  can  now  explain  all  the  main  symptomH  and  characters  of 
this  hcadiLohc,  and  first  its  periodicity :  being  as  I  have  said,  due  to  ^J 
a  fluctuation  in  the  excretion  of  uric  acid,  the  tinil  stage  of  thefl 
fluctuatiori  is  a  holding  back  or  retention  of  urate  in  the  body,  and  ~ 
during  this  process,  there  wUI  be  lixtle  or  no  uratQ  in  tho  blood,  aod 
no  headache ;  on  the  contrary,  the  sigos  will  he  thoie  of  absence  i^j 
uric  aeid  from  the  blood,  just  such  as  are  produced  in  the  first  stage  ' 
action  of  opium,  mei*oury,  cocaine,  lead,  zinc,  acids,  Ac.     The  patient 
will  feci  moro  than  usually  bright,  happy,  cheerful  and  energetic,  and 
there  will  he  no  sign  whatever  of  headache  ;  and  it  depends  upon  the 
length  of  time  occupied  by  this  process  of  retention  how  long  ao 
interval  will  be  intei-posed  between  successive  hcadacbce. 

On  my  oJd.  meat  (ordinary)  diet  I  used  to  have  a  headache  onoe 
in  seven  to  ten  days,  that  is  to  say,  in  five  to  seven  days  I  had 
accumulated  sulTicient  uric  acid  to  produce  another  excessive  excre- 
tion; on  my  present  diet,  I  not  only  form  aud  inlrodueu  much  loss 
uric  acid,  but  av  acidity  in  no  longer  raised  by  the  acids  aad  ooid 
salts  of  animal  ff>od,  but  rather  kept  down  by  the  alValinu  salts  of 
fruits  and  vegetables,  nearly  all  the  uric  acid  I  form  and  introduce 
is  at  once  excreted,  nnd  only  very  occasionally,  and  at  long  intervals, 
or  after  ?ome  excess  in  nitrogenous  food,  do  I  accumulate  enough  in 
my  body  to  produce  »  huadache  as  it  passes  through  the  blood. 

But  the  fact  that  I  do  thus  occasionally  get  u  haadacha  sbcnro 
that  there  hae  been  no  anatomical  r>r  physiological  change  ta  my 
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body  and  that  we  have  only  to  introduce  cnoufjh  uric  acid  into  the 
blood  to  bring  it  back  ftgnin. 

The  onset  of  a  hendiLche  is  often  preceded  by  a  period  of  more 
\hu3  i»ual  iDentol  brUli»nc;  and  ncU  hciag,  tbis  corruspondiiig 
with  tb«  flucttiation  of  uric  acid  excretion  which  preoc<I&s  the  attack 
in  nature,  just  as  it  does  nh«Q  an  attack  of  headache  is  produced  in 
one  of  the  ways  above  mentioned.  Exactly  ihc  same  thing  lias  boeo 
nottoed  to  occur  before  the  fib  of  epilopay,  and  an  vte  shall  see.  it  is 
probably  due  to  the  Hauic  cauaa. 

The  relation  of  headache  to  nienatruation  in  feiaales  is  aUo  easily 
*xplaine«l,  for  menstruation  is  almost  always  a  eautic  of  somti  little 
IBOeral  disturbance  of  (unction  which  ofttsn  spt^cially  affects  the 
^gOBtivo  ot^ns,  so  that  food  i»  takoa  badly  or  badly  digested,  anol 
«x«roise  is  generally  deficient.  Several  of  theso  causes  combined 
bciD],'  about  some  failure  of  nutrition  with  a  fall  uf  urea  and  a  corre- 
sponding fall  of  acidity,  and  this  is  the  siga^  for  any  uric  acid  that 
is  on  atore  to  he  got  into  Holutlon  and  flood  the  blood,  hence  men- 
■trnation  is  oommonly  occoaipanied  by  a  lowered  acidity,  a  plu& 
sieretion  of  uric  acid,  and  the  effects  of  it»  excess  in  the  blood,  such 
u  Ibe  alow  high  teasiou  pulse  noted  by  Sir  W.  H.  Broadbent,  and 
mesial  depcMsion,  of  which  I  shall  speak  later ;  and  if  there  is  much 
Dric  acid  on  store,  more  or  lees  serere  beadaohe  or  an  epilcptiu  fit 
IMC  figs.  30  and  81). 

The  reasons  why  the  beadaebe  in  worst  at  liie  houi's  of  i>omial 
pins  exoretion  of  uric  acid — tbai  is,  in  the  periodti  ot  low  acidity 
■Iter  brenktast  and  lunch — ore  now,  I  hope,  too  obvious  to  need 
Inrtber  mention.  As  a  rule,  and  when  the  kidaey»  are  normal,  the 
ift  or  six  grains  of  uric  acid  which  occai^ioii  a  headache  by  thoir 
paisage  through  the  blood  ai'e  all  excreted  in  a  few  hours,  and  the 
htadacbe  eubsides,  this  explaiuinj;  its  usual  short  duration.  But  I 
hare  seen  several  oases  in  which  the  attucks  of  migraine  which  hod 
bMO  in  attendance  for  years,  had  suddenly  become  more  frequent, 
Hvere  and  prolonged,  and  in  tbe^e  ca-iesi  further  investigation  has 
praved  that  Bright'^  diseattc  had  supurvuut^d.  and  that  an  organic 
caiuo  of  uno  acid  retention  had  been  added  to  the  original  functiorud 
due  (see  chapter  xiii.). 

As  regards  the  causation  of  the  headache,  the  efTcct  which,  wo 
have  seen,  that  nrio  acid  exerts  on  all  the  vessela  of  the  body  is 
closely  allied  to  that  which,  occurring  locally,  has  been  supposed  bo 
In  the  oaase  of  the  pain.  Thus  it  has  been  ituggested  by  I>u  Bois 
Bcyoumd  and  others,  quoted  by  Livcing  (p.  S9o  el  let}.),  that  the 
bHdaobi)  is  due  to  irritation  of  the  vasomotor  nerves  in  the  region 
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of  the  cervical  sympathetic  giving  rise  to  contractioD  of  voasels  in 
oertaiD  areas,  followed  by  dilatatioit  and  congestion,  which  producer 
pun.  Again,  Dr.  Dninton  {Si.  liartholoinew's  Hoipilal  ItcparU,  vol. 
ziz.,  p.  333)  has  sug^goatcd  that  tbo  proximal  euda  of  certain  vtisseU 
are  dilated,  while  the  distal  ondR  are  oontrscted,  and  that  the  impact 
of  the  blood  against  the  oontmoled  extremity  produces  pain.  I 
think,  however,  that  thu  uffscts  of  uric  acid  in  obatructing  the  peri- 
pheral veBaels  and  producing  high  blood  promsurc  and  tbu  farther 
effects  of  this  hig)i  blood  prcs^»uiv  on  the  intm-oranial  oiroolatioa, 
will  give  us  a  much  better  explaiiatiou  of  the  causation  of  the  head- 
ache than  any  more  or  Ivas  hypothetical  irritation  of  the  ccnrioal 
sympathetic. 

iaking  it  for  granted,  then,  after  what  has  been  said  that  an 
exe«88  of  uric  acid  in  the  btood  does  obstruct  the  capillaries,  and 
caase  high  blood  pressure,  the  researches  of  Professor  Gmshey. 
which  I  have  qnoted  at  leogbh  in  Brain,  Spring  and  Bnmmer  Num> 
bar,  1S98,  nhow  that  vrbea  arterial  tension  rtaes  above  a  cartaio 
point,  the  presiure  in  the  closed  cavity  of  the  sktiU  beoonaea  so 
great  that  the  veins  are  compressed  and  begin  to  vibrate,  the  blood 
stream  through  them  being  greatly  hindered,  and  from  this  resulte 
more  or  less  staijisand  hyperemia  in  the  veins  and  capillaries  behind 
the  point  of  compreesion,  with  general  excess  of  prcsstiro  in  the 
cranial  cavity. 

But  the  procesfi  does  not  stop  here,  (or  Professor  Gni«hey 
tnrther  suggests  that  as  the  cerebro-spiual  fluid  comes  trom  the 
blood,  the  aiK>vo  condition  of  etaaia  aud  hypeifflmk  uiay  bring  about 
an  increase  in  its  quantity,  and  so  still  further  increase  tlie  intra- 
cranial pressure. 

Itt  appears  to  me  that  sucli  a  general  increase  o(  pressure  acting 
within  thn  unyielding  membranes  of  the  brtun  may  account  for  the 
pwu  of  hcAducho,  in  eo  far  ae  it  i»  bilateral,  and  that  where  it  is 
unilateral,  or  apparently  affecting  chiefly  the  distribution  of  n  single 
nerve,  there  may  be  some  cedeina  affecting  specially  the  sheath  of 
that  norve,  and  due  to  the  changes  io  the  circulation,  just  ae  the 
more  general  increase  of  cerebro-spinal  fluid  may  be  due  to  it.  And 
we  may  probably  account  in  the  samo  vray  for  the  paralysis  or  parMJl 
of  certain  nerves  whioh  sometimes  occurn  contemporaneously  with 
a  migraine  (see  Lan<xt,  1893,  vol.  ii.,  p.  139),  and  staaiit  or  throm- 
bosis which  would  probably  produce  oedema  and  pressure  have  been 
actually  observed  taking  place  in  the  vessels  of  the  retina  daring  an 
atWok  of  inogrim.  (Hoe  article  by  Mr.  Stanford  Morton,  OpkUudnua 
Rtvieu},  March,  1890.) 
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As  reg&rds  the  bilateral  headache,  I  hiive  bo  thank  Dr.  W. 
>D  Parker,  of  Keudal,  for  reniinrling  me  of  the  interesting  fact 
Mr.  Victor  Horsle;  has  poioted  out  (British  Medical  Journal, 
1888t  vol.  0.,  p.  1366)  thnt  opening  tho  akiill  invariably  cure!*  the 
beadache  of  cerebral  tumour  by  relieving  the  presHurs,  so  that  the 
vmtlar  intense  bendiiches  of  migraine  uiid  oerebml  tumour  may 
kith  be  doe  to  excessive  intra-oraninl  preasure. 

A  rise  of  blood  pr«ssuro  moan«,  as  wo  have  ssod,  an  obstruction 
o(  capillariee  thruughuut  the  body,  and  u  deQclerit  circulation  in 
dl  tbe  bbsuea;  and  the  brain  tissues  probably  share  thitt  deScienl 
drealattoa,  and  such  minor  effects  of  function  as  are  expressed  by 
WDlkl  dopr«68ioa  and  increase  of  irritability  mny  bo  its  oliniool 
iff»',  bat  if  the  block  in  the  cnpillaries  beoomefi  stilt  greater,  and 
IIm  psaimn!  rises  still  higher,  we  get  an  efTecC  on  the  intra-cranial 
enalatioo  which  differs  from  that  on  the  ri?»t  nf  the  body. 

Tbe  preeaore  acting  in  &  closed  cavity  coraprossOB  the  voids  at 
tluir  point  of  entry  into  tho  large  .sinuse»,  and  we  get  moro  or  less 
ftoma  hypersemia  and  stasis,  and,  after  this  has  lasted  some  time, 
bcroMe  of  cc-rcbrD-spinal  ttiiid,  and  ao  stilt  further  increase  of  intra- 
asBttJ  pressure.  The  effects  thoa  produced  are  much  more  Herions 
ttd  pass  beyond  the  region  of  physiology  into  that  of  pathol<»K}'.  and 
hire  toeh  eyinptomsi  as  hojidacht^,  vertinn,  or  the  fitx  nf  epilepsy  nr 
BTBBlIa  as  their  results.  So  absolutely  constant  are  these  results 
that  with  many  people  it  is  possible  to  form  a  fairly  accurate  esti- 
loate  of  their  blood  pressure  simply  from  their  temper:  when  this 
11  short,  blood  prosstiro  is  high,  when  it  is  calm  ivnd  placid,  blood 
|va«nir«  will  be  distinctly  lower. 

With  regard  to  the  causation  of  the  uric  acid  headache.  I  hate 
Mtieeid  in  my  ovn  case  a  fact  of  some  interest,  namely,  that  when 
the  pain  is  Mvere  and  situated,  as  is  ofton  tho  ca^e  in  my  attacks, 
is  the  centre  of  the  occiput  (?  neuchalalgia  of  Dr.  Burnett,  see  chap- 
ter riii.).  sitting  with  the  head  bent  buck  so  that  the  face  looks 
rertacally  upwards  will  greatly  mitigate  the  throbbing  pain,  and  it 
bas  occurred  to  mo  that  this  position  may  in  some  way  interfere 
with  the  increased  pressure  of  artenal  blood  that  corresponds  to 
each  throb.  Speaking  generally,  tbe  vertical  position  is  the  only 
ooe  which  is  bearable  in  migrajne;  when  I  have  an  uitack  I  am 
obliged  to  ait  vertically  apright  against  the  back  of  my  bed  and  slide 
gnduallydown  into  the  ui)ual  reoumhont  position  as  tho  pain  mo<lo- 
fSlM;  then  ngain,  stooping  makes  even  a  slight  headache  unbear- 
ably tavcre,  oad  tbe  efTeots  of  position  on  intra- arterial  prtMsurs 
•aflm  lo  explain  tbeee  facta,  (or  Marey  says:    "Dans  I'attitude 
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vettioid«  mi  animul  auru  done  uq«  pi-oMioo  iuAuomctriqu«  plus  fftibla 
&  la.  carotide  qua  In  femorateet  surtout  que  la  mStatiurstenne."  ("  La 
Circulation  (Vi  Saii{^,"  p.  192.) 

[n  the  verbicnl  position  gravity  is  aoting  agoiriBt  the  circulation 
in  the-  curotid.  with  it  ia  the  fcmoml,  and  both  the  sphyfpaogropb 
nnd  the  a.rtenomotcr  tthow  ftiniilar  chftng<^»  of  pressure  and  diameter 
ill  the  radial  artery,  when  the  arm  ia  rsitied,  borixoutal,  or  banging 
down. 

The  (act  that  compression  ol  the  carotid  has  often  been  used  to 
reLi«vo  tho  pain  of  the  headache  tcUs  ia  tbo  same  direction  (eee  Dr. 
Livoing,  "  Megrim  and  Sick  Headache,"  pp.  376-7). 

Exercise  again  uffucls  thv  head  paia  in  accordaooe  with  its  efTect 
on  intra-arterial  pressure  ;  thus  the  first  effvoi  of  muscular  exertion 
U  to  raise  blood  prcssuie  aud  uialii-  the  headache  worse :  hut  if  tbe 
exercise  is  pergcvei^  in  to  the  «):tent  of  producin;;  jEtonerol  rclaxa- 
Uoa  of  the  Tessels  in  the  mutioles,  with  warm  and  perspiring  skin, 
this  general  diUbatioa  of  vessels  brlngx  about  a  fall  of  blood  pres- 
sare,  and  the  headache  departs,  and  the  patient  is  again  able  to  take 
a  ehecrfu!  view  of  thirRS. 

And  though  part  of  the  fall  of  blood  pressure  is,  no  doubt,  doe  to 
the  increased  area  of  circulation  In  the  muscles,  vre  must  not  forget 
that  the  increased  production  of  heat  will  tend  to  clear  up  the 
colliiiinia  and  so  free  tho  capillary  circiUation  of  the  vrhole  body, 
and  still  further  lower  the  blood  pressure. 

Vertigo  is  one  of  the  most  interesting  of  the  occasional  results  of 
high  tension,  and  as  it»  causnllon  is  prxibably  exactly  parallel  to  that 
of  headache  and  epilepsy,  it  throws  an  important  side  light  on  their 
origin. 

Murohiaon  classed  vertigo  among  the  disorders  associated  with 
lith^mia,  and  Dr.  Buzzard  ("  On  Vertigo  of  Bulbar  Origin,"  Lancel, 
IBOO,  vol.  i.,  p.  17U)  points  out  that  a  gouty  history  ia  very  comioua, 
and  that  salicylate  of  soda  is  useful  iu  treatment,  a  fact  which  he 
explains  by  reference  to  my  researches  on  the  action  of  this  dmg  on 
uric  acid. 

In  BO  far  as  vertigo  is  of  "bulbar  origin,"  I  take  it  (bat  it  is 
bbe  exact  parallel  of  uric  aoid  headache  or  of  epilepsy,  and  that  the 
high  blood  pressure  and  consequent  tncrcAicd  intra-cranial  prosaure 
which  produces  the  latter,  may  produce  also  the  former  trouble ; 
and.  indeed.  I  have  had  several  cases  of  vertigo  in  patients  with 
high  arterial  tension  in  which  iho  reduction  of  tenaion  has  efTeoted 
great  improvement  or  «urc  of  the  disorder. 

It  is  evident,  then,  that  all  that  has  been  said  about  the  oaus 
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tion  of  hoadrtcho  or  that  remains  to  be  said  about  it?  treatment  wU 
apply  also  to  vcrUgo. 

Dr,  Buzzard  {previons  referpnce)  mentionH  that  these  atlncks 
may  be  folloirod  bj  a  largo  iachargo  ol  colourless  urine.  Hrfb 
i(^'n  we  have  an  exact  parallel  with  epilepsj'  &nd  inigraintt,  and  tho 
caafiation  of  the  symptom  I  have  previously  gone  into. 

I  hare  myself  had  one  or  two  attacks  of  tomporary  vertigo,  and 
ihew  came  in  tbo  morning  nt  a  time  when  blond  preainrt'  int  generally 
Ugh  and  the  uric  acid  in  temporary  excess  in  the  blood.  a«d  I 
looked  apon  it  aa  a  variation  of  ray  migraine  with  wbiob,  as  rogarda 
inne  of  ons^t  and  attendant  oymploms,  it  uorre^ponded. 

Dr.  BuiExard  suggests  that  this  vertigo  may  be  dut>  to  an 
cEeetioa  of  the  bulb  near  the  origin  of  the  auilitory  nerve,  tind 
BgDS4r«  Dot  wanting,  along  with  the  hcodaobo,  mental  deproRsion, 
tod  other  Rymptomg  of  uricacidmnia,  of  eomu  slight  functional 
derasgement  in  thin  region,  for  I  have  eevBral  time^  pointed  oat 
iBrain,  1891,  and  elsewhere)  that  with  those  aij^H  of  urioacidgcmia 
a  MTtain  amount  of  apbfv«ia  with  forgctfulncss  of  names,  Aa.,  is 
W}' commonly  aasociated,  and  Dr.  Bastian  {Lanrfif,  1890,  vol.  i., 
p.  11S4)  aaj-s:  "  Tlius.  when  there  is  a  alight  lowering  of  functional 
Ktivity  in  tho  auditor^'  centre  wo  have  produced  ii.  slight  amneaia, 
■illi  forgetfnlness  of  names  of  person<t  and  tbingo,  the  centre 
ul  being  uifBciently  active  in  tbi^  condition  to  respond  to  some 
ntiiioQa]  and  aHaociational  incitn.tion»,"  a>ad  1  would  remark  that 
a  coUiBmia  Dot  a  few  otlmr  centres  on  which  activity  of  mind 
ind  body  depwd  an.-  in  u  similEir  condition  of  lowered  functional 
ictivtty. 

Now,   ft  certain  umonnt  u(   thta  amnesia  is  one  of  the  most 

aocamon  nccompanimentA  of  the  hcadiicho  And  raontal  depression 

vhich  are  due  to  colltumia,  and  the  centre  which,  ucconliiig  to  Dr. 

WBastian,  iit  nileotdd  cannot  be  very  Far  from  that   to  which  Dr. 

BBuzsard  attributes  vertigo. 

And  spealting  of  similar  conditiona,  Sir  W.  TT.  Broadbent  says 
(Pulie,  p.  349) :  "  There  may,  for  oxample,  be  n  fugitive  aphasia  or 
uahLyopift  or  bomiopia,  wbiob  are  easily  explained  by  stasis  or 
ituihipmla  in  certain  vascular  areas,  but  incomprehensible  as  the 
results  of  a  poison  circulating  everywhere  through  the  brain,"  which 
r  ahoold  Iraoalate  by  saying  that  ario  acid,  by  Its  afTects  on  the 
rasaels I  producer  the  "stasia  or  iscbiumi<i,"  wbicli  is  the  cause  of 
t^  lymptoms  in  these  and  similnr  conditions.  The  whole  brain, 
and  for  that  matter  the  whole  body,  is  atTected  in  much  the  uaoB 
WAV,  but  oertahi  parte,  possibly  owing  to  local  conditions  of  ana- 
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U>my,  fuoctiou  or  autrition,  arc  specially  affected  and  give  ri&«  to 
special  symptoms. 

An  iiitoretiting  oase  of  periodic  Btaminering,  having  probably  &n 
idtntical  pathology  with  several  of  the  above-mentioned  condittoos. 
it  recorded  in  iho  Diitish  MetHcal  Jottmal,  1893,  vol.  ii.,  p.  1311. 
ajid  I  have  often  noticed  that  atiunmorors  are  decidedly  worse  nhi 
they  are  a  little  out  of  sorts,  whiah  is  generally  equivalent  to  ti 
presence  of  more  or  letts  coUAtnia. 

Hence  it  i^  only  tliosa  people  who  hare  (h«fle  anAtomical  or 
physiological  peculiarities  vrho  suffer  from  headache,  epilepsy,  or 
vertigo,  as  the  cITccts  of  iiricacidgDmia,  while  others  with  as  mu^ 
uric  acid  may  almost  entirely  esoape.  As  regards  migraine.  I  have 
suggested  {Drain,  1893.  p.  250)  that  the  poseession  of  large  arteries 
of  supply  may  render  some  more  liable  than  others  to  suffer  from 
the  intra-cranial  offecle  of  high  bleod  proesur* ;  this  in  part  aooount- 
ing  for  the  tact  that  migraine  is  more  common  among  those  who 
work  with  their  braitis  than  among  thoee  who  work  with 
tnnaoles. 

The  relation  of  this  headache  to  gout  is  v«ry  interesting, 
eao  ba  easily  explained,  and  Dr.  Liveing,  f^ir  A.  Garrod,  and  othe 
have  recorded  cases  in  which  severe  headaches  of  iMs  kiod  unex- 
peobodly  cleared  up  on  the  nupcrvcntiou  of  an  attack  of  gout, 
sometimes  the  Qrst  attack  in  the  toe. 

Now  nothing  can  be  more  simple  than  the  explanntion  of  these 
(acts.  The  urate  cannot  bo  in  two  places  at  once,  and  when  local 
Injury,  plus  rise  of  acidity,  causes  it  to  be  precipitated  ou  the  tov 
joint,  the  blood  is  more  or  loss  quickly  cleared  of  the  excess  it 
bad  previously  contaiDetl ;  hence  the  headaohe,  slow  high  tODfiion 
pulso,  cold  surface  and  extremities,  mental  depression  and  scanty 
urine  vanisli.aad  pain  and  inflammation  in  one  or  more  joints,  with 
low  tension  pulso,  free  capillaries,  and  a  certain  amount  of  fever 
bake  tht;ir  place,  and  with  tliu^ie,  even  in  spite  of  some  pain,  the 
niDnCal  condition  is  more  placid  and  the  urine  more  profuse. 

Ho  far  as  my  experience  gooe,  patieats  genp.rally  have  haadacbea 
early  in  life  and  gout  later,  but  not  the  two  together,  though  patients 
with  well-marked  gout  may  occasionally  have  severe  hoadaMjhea. 

The  headache  occurs  wh«u  the  couditions  tending  to  the  plus, 
excretion  of  uric  acid  predominate  ;  the  gout  attoefca  occur  when 
conditions  tending  to  its  rotentioii  and  accumulation  predomini 
Once  urates  are  extensively  deposited  in  jotnU  they  tend  to  go 
aeoumulating  there,  for  uric  acid,  as  wc  know,  attracts  uric  acid,  ao 
that  the  blood  is  kept  pretty  Cree,  ao  long  as  there  is  no  marked  and 
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coQtiiiaed  fall  of  ucidity  ;  but  when  tbo  pfttient  baoomea  old  luid 
fnble.  rwidity  falls  greatly,  and  the  process  i&  revtirued;  there  is  no 
gnut  but  an  axoassive  excretion  of  urate,  and  tlto  sigati  of  uric- 
uidamub,  headacbe.  deprossion,  slow  ptibe,  &c.,  are  aerere  and  well 
laatked.  And  it  is  no  veiy  difficult  mattoir  to  iioitato  nature,  aad 
(TDdoce  eitber  gouty  artbritis  on  the  ono  hand,  or  nrioacideocDia  aud 
luidache  on  the  other. 

Defpending  aa  this  headache  appears  to  do  on  the  iDtra-cranial 
«6acti  of  high  blood  pressure,  it  aeemn  arident  thai  anylbiut^  which 
lowers  blood  pressure  will  do  good  and  make  tbo  lioadacbe  Ivea 
hvqaent  and  Ims  eeyore. 

Now  blood  pressure  varies,  as  we  have  seen,  chiefly  with  two 
tadon  ;  (l)  the  obstruction  of  the  capillaries,  and  (3)  the  power  of 
Ihc  left  veatriule  of  the  heart  to  oreroome  the  intra- arterial  prosaare 
tl  each  systole. 

Theteforo,  blood  pregaare  can  be  reduced  by  two  thing*,  namely 
(!)  aaytbing  chat  will  free  the  capillaries  from  globular  or  colloid 
oraies  about  which  ao  much  has  already  besD  aaid,  and  (2)  anything 
that  will  weaken  the  left  yeotriclo  aud  prevent  it  disehar^n^  tbo 
•bole  of  its  cOQtentti  into  the  aorta  at  each  tiystolo. 

It  ia  obrioQS,  then,  that  not  only  will  all  dnigs  and  diet  whieh 

ndnce  tiie  aric  acid  passing  into  the  bloud  or  directly  clear  it  out 

of  the  blood  do  good  by  allowing  the  capillary  circulation  to  go 

free,  but  drugs  or  ©onditiona  which  tend  to  weaken  the  left  ventricle 

of  Ihe  heart  will  also  prevent  or  relieve  the  headache  by  reducing 

hlood  pressure.     And  the  drugs  which  arc*  clasHed  ait  doprctieoiiiotorB 

amff,  I  think,  reduoo  blood  prceaui-e  in  this  way,  partly  by  reducing 

Uw  power  of  the  muaoles  in  the  walls  of  the  arteriolus,  and  partly 

by  a  similar  depression  of  the  heart  muscle.     Now  such  drugs  as 

tobaoeo,  ipecacuanha  and  antimony  may  very  probably  uct  in  thla 

«ajr,  ftnd  it  is  interesting  to  note  that  Dr.  Liveing  records  (prev. 

rcf.)  that  eome  of  tlietn  have  been  used  with  good  cfToot  in  migraine. 

Purther,  it  ie  well  known  that  aa  sufferers  from  this  headache 

begin  to  grow  old,  their  attackg  may  become  both  lees  frequent  and 

•evere,  or  may  entirely  cease.     Now  eucb  people,  I  am  inclined  to 

ihiok,  have  some  i-clativc  weakness  of  the  h<;n.rt,  so  that  the  pressure 

r    aeeesaary  to  produce  imgraine  out  no  longer  be  maintaiiicd. 

H       I  shall  probably  be  reminded  by  pathologists  that  the  wall  of  the 

Hkfl  ventricle  grows  thicker  with  ndvADuiog  age;   this  shows,  no 

V'doabt,.  tha>t  the  heart  has  more  to  do  ab  65  than  at  36,  but  not  thai 

it.  doca  it  better  at  tbe  former  age  than  ut  thu  latter. 

A  case  in  which  I  was  much  Interested  a  tew  years  ago  furoisLad. 
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I  think,  w)iat  -waA  probalily  an  Jnstiuico  of  this.  After  years  of 
periodical  suEfcring,  in  extreme  old  age,  with  niu-kdl  signs  ol  _ 
dehility,  tlie  he-adache  disappeared,  hut  w&a  replaced  by  more  orfl 
less  periodical  attacks  of  palpllatioa,  that  la  to  say,  whenever  there 
vTa»  coUteipia  and  the  capillaries  were  obstructed,  the  heart  failed 
aad  palpitated  a.a<l  could  not  keep  up  the  preesare  (aee  h^.  36).  la 
this  cose  there  was  uo  doubt  about  nn  esces^ive  excretion  of  nrio 
acid,  as  the  pu-tient  was  greatly  troubled  with  utic  acid  t^vel. 

While  speaking  of  this,  I  m&y  ftay  that  I  have  eevemi  timex  SBcaJ 
caeeB  iu  which  migraine  hae  heeo  treated  more  or  lesa  decidedly 
with  antipyrin,  and  has  remained  absent  for  some  httle  time  after 
it ;  in  one  such  casa  an  irrogularity  in  the  action  of  the  heart  dated 
from  a  Urge  done  of  antijiyrin  taken  for  headache;  and  tti  one  or 
two  other  cases  T  have  found  fairly  luarkod  ei^ns  of  cardiac  failure, 
which  there  was  nothing  but  the  antipyriii  to  explaiu,  and  I  thicJc 
we  must  not  lose  eight  of  the  pnstitbility  that  antipyrin,  if  puahed, . 
may  weiibeii  Ltie  heart  and  thus  keep  off  migraine  for  some  consider*  j 
able  time. 

Whoa,  on  tbo  other  hand,  a  nugraitic,  which  has  been  habitual^ 
for  many  years  of  life — once  in  a  month  or  oftenor — suddenly  be- 
comes more  frequent  and  severe,  make  quite  sure  that  you  have  nob] 
to  deal  with  the  onisot  uf  aophritiii :  I  have  several  times  been  laisle 
in  this  way  till  I  examined  the  urine.    Nephritis  (as  we  shall  aue  iaj 
chapter  xiii.),  generally  means  chronic  uncaoideamia,  hence  the  one 
acid  headache  will  becomu  more  frequent  and  severe  contemporane- 
ously with  it»  OQset,  will  he  mora  difficult  to  treat  and  less  amenable 
to  drags  and  diet.     Ae  will  ulna  appear  in  chapter  xiii.,  I  regard 
coUsmia  aa  the  chief  uoiitiihubiug  causa  of  the  nephritis,  though 
where  this  coniplicatloti  has  supervened  it  will  make  the  blood 
condition  Rtill    worse.      I  have  been  much  interested  to  sec  that 
Dr.  Geo  in  a  recent  clinical  lecbm-e'  describes  a  form  of  chronic 
headache  related  to  gout  and  to  migriunu,  and  which  he  says  is 
"  commonest  in  men  in  adult  hfe  whose  energies  are  just  beginning 
to  ful."     Now  this  is  exactly  the  time  of  life  at  which  migraine  tends 
to  pasH  into  Mnrbiu)  Bri|jhtii,  and  there  may  be  for  »  time  more  or 
leas  chronic  uriciLcidsimta  (colliemia).     It  is  most  often  soon  in  men 
because  their  hearts  are  originally  stronger  and  can  keep  up  the 
pre^fiure  for  a  longor  lime ;  when  they  get  still  older  their  hearts 
fail  like  those  nf  women,  and  then  (as  in  the  case  previously  men- 
tiottctl)  they  got  palpitatinn  in  place  of  headache. 


St  Darlholotntu'*  Ilotpilal  Jaunuil,  Juiu,  1807. 
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If  ibere  is  no  sign  of  Brighb's  (liHiiusu  look  for  morbus  cordis. 
which  iiiby  inleosiry  tbc  bad  effects  of  uric  acid  on  Ihe  circuUtion, 
or  (ailiDg  tbie.  inquire  for  r&c«ot  gevera  illness,  new  jjrowbb,  shook,  or 
other  CAQM  of  failing  nutrition, 

I  recently  lia^i  an  illastration  of  one  of  thcsi*  points  in  the  case  of 
s  lady  who  oanm  lo  iiic  with  uH  tho  sigit^  of  oliiociiu  coUitiuiia.  I 
Mold  God  no  morbus  cordis,  though  she  had  the  cardiac  aigos  of 
toUamia:  I  therefore  suspectod  Uie  kidneys,  but  there  waa  no 
dbnnieD.  I  ha^  so  confess  that  I  could  not  account  for  ihe  symp- 
toms, bat  a  few  months  later  it  beofuna  evidaat  that  slio  won  sufferiug 
Inm  e«tio«r  of  the  a^opha^cus,  aud  thi»  bad  no  doubt  been  the  cause 
nf  ber  low  nutrition  and  coUtemia. 

t  mantion  this  here  because  it  i»  nccd«tiary  to  boar  in  mind  that 
tlw  uric  acid  headache  n.^'^octatfid  only  with  functioual  distiirbauce 
i*  a  very  different  matter,  both  &s  to  pro(;noaiH  and  Ircatraenb,  from 
that  whicb  is  associated  with  organic  disease. 

Tiie  (aDcUonal  trouble  ia  rather  a  warniu|{  or  danger  signal — 
a  affi  of  temporary  high  blood  preisHure  and  that  something  liad 
better  be  dono  to  rehcvo  it— than  a  si^a  of  actual  disease,  and  with 
•  fitUe  fttt«Qtion  to  diet  it  may  be  periQaQeutly  uud  completely 
nliewid. 

The  migraine  a8<4uciated  with  organic  di^ase  i<>  iilwaytt  more 
ttrioos,  it  may  l>e  a  later  ntage  ol  the  functioiiol  Iroublu,  ur  the 
tf^anic  diseoeo  (nephritis,  morbuu  cordis,  arterial  degeneration,  Ac), 
nay  bo  a  oo-re«ult  of  more  or  less  chmnic  and  unrelieved  collaimia ; 
hot  fihalavei-  its  exitct  ort^^iu,  the  Lreatmeut  is  now  that  of  the 
ngauio  disease,  and  tl  we  succeed  in  relieving  this  the  migraine  will 
improve  along  with  it. 

1q  this  latter  case,  buwcvor,  tsueouss  is  much  more  difhcult  to 
attain,  and  unlosa  functional  and  organic  caaeti  arc  cli^arly  dlstin- 
gaaabtd,  which  cannot  be  dune  without  ^reat  care,  tiie  treatmpni  J 
may  get  leas  credit  than  is  due  to  it. 
DtiufHotia. — When  there  is  a  paroxysmal  headache  lasting  from 
fix  to  Uurty-six  hours,  which  has  recurred  every  seven  to  ben  or 
days  for  many  years,  whiob  is  accompanied  by  a  slow  high 
Boalon  pulse,  and  a  scanty  excretion  uf  uiiiiti,  with  marked  coldnoti!: 
the  akin  and  extremities,  which  in  a  female  very  frequently  occura 
Id  niation  to  the  menstrual  opoob.  or  in  it  m&Io  is  apt  to  follow  the 
da3r  after  some  nnaceustomod  muscular  exertion,  or  sexual  iuter- 
eourae.  there  can  hardly  be  much  doubt  about  the  diagnosis. 

Organic    boadacbee    sometlmoa    resemble    migraine ;   but    the 
jxysmal  history  is  absent,  and  when  a  headache  baa  lasted  more 
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th&Q  tbirty>Hix,  aad  Cfirtninly  when    more  tban  forty-eigbt  bot 
migraino  sbaulct  bo  considered  very  doubtful. 

1  have  eeuii  ut  leust  oats  uatte  of  hoiniomuio,  or  imt^-ikiac  wbers 
tbe  trouble  was  organic  and  not  due  to  uric  acid,  liere  titers  tra«  ft 
tioiuplete  absence  of  tbo  paroxysmal  history,  and  tbe  [naiii  laatod 
right  CD  for  sover&l  days  ;  one  such  caKe  was  relieved  by  large  doaes 
of  iodide  of  potausium,  but  there  was  no  spocific  history.  M 

The  indications  for  treatment  are — [a)  during  the  attack  to  clear" 
uric  (kcid  out  of  ibo  blood  as  quiokly  as  poaelhle  by  means  of  any  of 
tbe  drugs  which  bavB  thin  effect.  One  of  tba  beat  ways  is  to  take 
calotnol,  finely  dtvidud  with  sugar  of  milk,  say  gr.  ^  at  once,  mod 
gr.  ^  in  au  hoar's  time,  if  the  headache  is  not  doddodly  better.  If 
there  is  nauaoa  or  vomiting  put  a  mustard  leaf  ou  the  «iHjpritriuni 
for  twenty  to  thirty  minutes  before  using  drugs  by  mouth.  A  xmall 
injection  of  morphine  may  reUeve  tbe  head  wbei-e  there  is  duticient 
gastric  absorption,  or  temporary  rvUef  may  be  obtained  by  oota- 
pcesaing  tbe  carotid  ;  {b}  Between  attacks,  to  diminish  the  auiuunt 
of  uric  aoid  introduced  in.  food  by  avoiding  animtil  foodti,  soups,  and 
extracts  which  are  rich  in  it  (sue  chaptvr  xvii.),  also  Btrong  coffee. 
tea,  »nd  vegetable  alkaloids,  and  to  clear  out  any  accumulations  of 
□rie  acid  already  existing  in  the  body,  which  may  be  best  accom- 
plished by  a  course,  or  several  courses,  of  salicylates  at  ialen'ala.  U 
is  necessary  to  cut  out  all  imimul  food  except  mill:  and  cheese,  iu 
order  to  get  the  best  resQlts;  and  then  milk,  bread  stufTs,  and  cereal 
foods  with  cheese,  pulses  and  gluten  must  be  increased  ho  far  as  la 
necessary  to  roplaae  the  animal  food  loft  oQ'.  If  Uiis  is  donepropwly 
them  need  be  uo  fall  of  urea,  which  I  take  as  the  gaide  of  nutrition, 
and  try  to  ke^p  between  3  and  3J  grs.  per  puund  of  body  weight, 
per  day,  for  an  adult. 

If  urva  docs  got  tno  low,  the  paUcnt  will  l)o  onfit  for  work  an 
more  or  less  weak,  neurasthenic  and  mi&erahle,  and  when  as  tlu! 
result  of  habit  hu  is  really  unable  to  take  suQicieat  mitk,  bread  and 
cereal  foods  to  supply  tbe  required  nitrogen,  lie  mu:«t  be  given  ao 
muoh  meat,  e^  or  tish  in  addition  as  will  suffice  to  keep  his  urea  at 
the  proper  level,  in  the  hope  t)mt  his  migraine  will  ho  better  on  this 
diet  than  oa  ordiuary  diet,  On  tbe  other  hand  where  appetite  in 
good,  and  milk,  bread  and  cereals  and  a  small  quantity  of  pulses  are 
ealeu  heartily,  there  will  be  no  difiiculties  with  urea  or  nutrition, 
lUid  the  best  results  as  to  urio-aoidiemia  and  moraine  will  t>e^ 
obtained.  f 

In  many  cases,  aa  in  my  own,  change  of  did  is  all  that  ts 
necotuory,  and  I  get  numerous  reports  of  casoa  where  this  has  heou 
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80.  Dr.  Log«D.  of  Ecclefechan ,  K.B.,  kindly  tneutione  seveiaj.  In 
■OOM  there  were  "  bilious  attacks,  nibb  headache,  sioknosfl,  ligora, 
md  diAirhcD*,"  a.nd  in  otbors  boadAcbo  aad  sickaess  of  many  years' 
■tooding,  all  being  pracUealty  cured  by  diet ;  and  of  one  of  these  he 
■jra  that  when  out  at  dinner  or  a  daoce  "  if  Bha  takes  a.  moat  dish 
ta  save  heing  remarkable  she  always  suffers  hoadache  aud  deprestion 
vithui  two  days,"  the  exact  parallel  of  my  own  exporiencos  (similar 
maea  are  al-io  recordod  by  Dr.  Eskridge  and  Dr.  Ferguson.  See 
MiMtDOesm  chapter  vii.). 

I  haTereceotly  heard  from  my  frieud.  I>r.  W.  Young,  of  Welliog- 
tai,N.Z..  the  followiugvery  intereatinghistForyof  a  man  liohiulmsb. 
Be  noticed  while  on  the  voyage  to  New  Zealaod,  that  one  of  liis 
IbUow  pawengera  took  no  meat,  and  on  getting  into  convorsatioo 
nilfa  him  he  found  that  he  had  abHtoined  from  it  for  eight  years, 
baeuue  of  the  cruelty  which  meat  eating  iniliobs  upon  animalii,  and 
tiu  degrading  occupation  to  which  it  exposes  a  large  number  of  men. 
Dr.  Young  then  enquired  as  to  the  effects,  if  any,  of  tho  obanga 
of  djot  on  hia  health,  and  wojj  told  timt  this  hod  been  ninch  better 
of  Ute  year»  than  previously,  and  that  he  hod  given  up  alcohol  of 
vUcfa  tie  bad  before  taken  freely,  bat  without  intoxioutiuu,  at  the 
vat  time  with  mMt. 

While  a  meat  eater  be  hod  be«u  subject  to  bilious  attacks  with 
mete  beadache.  coming  sometimes  as  often  as  once  a  week,  but 
from  the  time  of  the  change  of  diet  the  attacks  grndnally  diminished 
b  aomber,  and  are  at  present  quite  rare. 

Dr.  Young  adds  that  he  seems  well  nomished,  but  that  he  takes 
ume  animal  food  in  the  shape  of  eggs  and  milk,  and  my  impression 
is  ibai  if  he  cat  out  the  eggs  he  would  remain  well  nourished,  and 
btrn  no  bilious  attacks  at  all.  I  am  interested  to  see  also  that  ovon 
Dr  Herringham '  finds  that  abstinence  from  ment  euros  migraine, 
iboQgh  he  objects  as  much  as  ever  to  tho  thooi}-  thut  explains  its 
•dioa:  bnt  be  refruns  like  other  objectorB  from  tendering  a  better 
npkoaUon,  and  falls  bock  on  goncralities  about  osslmilatioti,  which 
Us  of  00  use  to  anyone.  It  certainly  seems  to  me  that  when  the 
bTestigation  of  any  disea^te  has  arrived  at  such  a  stage  that  it  can 
U  [ffodac«d  at  pleasure  by  swallowing  known  (juantitius  of  definite 
lismical  sabstaocee  (innthin  or  uric  ivoid],  and  when  certain  cure 
an  bo  offeetcd  by  loaviog  these  substances  out  of  the  diet  list,  there 
it  not  much  room  for  further  theorising  ns  to  causation. 

Aa  regards  treatmeQl  by  drugs  we  must  not  forget  the  action  of 


•  St.  BartMommet  Hapital  Journal,  ISOfJ,  nil.  1..  p.  99. 
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bicarbonate  ol  aodai  proviousty  roCcrrod  to,  aa  it  cortaiDly  somet 
relieveB  both  beadacbfi  ao^I  deprcstion  in  a  very  murkvd  mauncr,  and 
ft  probably  does  this  not  by  diminishing  the  nric  acid  in  tbe  blood, 
but  by  altoring  its  solnbtlitj'.  nnd  perhaps  preventing  it  (roto  ossum-J 
ing  tbo  ooHoidut  form ;  that  is  bo  say  by  cari'^'in};  tbe  reactioo  of  tbej 
blood  to  tbd  alkaline  side  ol  tbe  collnmic  point  (tico  chapter  v.,l\ 
p.  149). 

Tbos  two  or  three  biearbona.tD  of  soda  lostoiiguti  wUl  often  make  J 
the  differance  between  tbe  pranence  or  absence  of  tilight  headache' 
and  depression,  und  thuy  arv  spuciFbUy  likuly  bo  act,  well  in  warm 
weather  in  summer  juat  at  tbe  time  when  sabeylato^  ar«  not  likely 
to  aot  wbII  :  the  high  alkalinity  of  the  blood  met  with  in  warm 
weather  is  faronrable  to  the  action  of  the  bicarbonate,  unfavourable 
to  that  of  the  xalicylnte,  and  we  already  know  that  the  effects  of 
salicylatoa  on  blood  prueeuru  dupcnii  on  Ibc  alkalinity  of  the  blood, 
the  quantity  of  uric  acid  they  meet  with,  and  probably  upon  tt 
compound  tboy  [orm  with  it. 
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EriLsrsy,  CoKVOLfiiOKB,  and  Hybtebia. 

What  I  have  just  s&id  as  to  the  probiible  mods  of  production  of 
1  the  uric  acid  head«cfau  applies  ahnoat  word  for  word  to  the  causation 
joEito  near  relative,  epilepsy. 

Ibtu  du  Bois  Bejinond,  whose  vaso-motor  explanation  of 
urigraine  has  been  quoted,  goes  on  to  spaak  of  epilopsy  as  follows: 
'Sisgularljr  enough,  if  Eusftmaul  and  Tenner's  doctrine  ik  right, 
vkicb  pUccH  the  origin  of  many  epileptic  soimurcfl  iu  a  spaBmodic 
«OiutriotioQ  of  oil  the  arteries  of  tlie  bead,  then  my  miKmiue  would 
be  jittjngiaishod  from  this  kind  of  epilepsy  less  by  the  nature  of  the 
dittnrtttocc  which  prevails  in  it.  thnn  by  its  degree  and  extent" 
(qMed  by  Liveing,  "  Megrim  and  Bick  nead&che,"  p.  300).  And 
Dr.  Liveing  hin:)self  retuarks,  in  speaking  of  upiJepsy  (p.  205), 
"'nua  is  dotibtlees  the  particular  nouroaia  which  exhibits  the 
domt  connection  with  mvgrim  both  in  the  occa<«ional  roplacement 
d  ibe  one  affection  by  the  other,  and  also  in  the  occiirrence  of  cases 
of  k oharacter  intermediate  hutwoun  thu  two." 

It  was  nay  meeting  with   these  views  and  quotations  in  Dr. 

Uveing's  work  that  set  mo  to  look  for  a  uric  acid  fluctuation  in 

qiiWpsy  ainiilar  to  that  I  hnd  already  found  in  headache,  and  my 

molte  in  one  of  the  first  cases  I   was  able  to  investigatB  with 

n&cieat  care  were  published  io   the  Neurologisches  Ccntralblatt, 

ll«ch,  1888,  and  they  showed  that  in  seven  hours  preceding  the 

fill  the  tirio  acid  excretion  was  very  small,  having  a  relation  to  urea 

0(  only  1  to  50,  in  spite  of  the  facb  that  these  hours  included  the 

•IkJioe  tide  after  breikkfaat,  whvn  the  excretion  of  uric  acid  should 

:  Bontully  have  be«n  large ;  and  just  as  in  the  case  of  the  udc  aaid 

lluadache,  thu  uric  acid  thus  hold  back  in  what  should  have  b««n 

Pllie  alkaline  tide  founci  its  way  into  the  blood  later  in  the  day,  and 

ptodnoed  the  fits ;  the  uric  acid  exorotion  rose  with  oaob  eot  of  fits 

and  fell  in  the  inlor\-al  butwoun  them,  and  with  the  most  severe  iiba 

•rhich  oceorrvd  in  the  early  morning  hours  of  the  following  day  the 


uric  aoid  rose  very  high  abore  uroa,  having  the  relation  1o  it  of  1  to 
30,  and  wfaea  the  fits  fiiiuUy  ceased  It  returned  nearly  to  nonnal 
(level  of  tonnation)  1  to  33. 

Here,  then,  wo  hoo  a  seriatt  of  epileptic  fits  corresponding  to  a 
hcadooUe.  tike  it,  pro«e^d  by  ft  uunoi  exorcttoa  of  uric  acid,  whiob 
in  both  cases  is  aooompanled  by  feelings  of  happiness,  well-being, 
and  meutal  brilliancy  (<3uo  to  abftoace  of  aria  acid  from  the  blood) ; 
like  it  also  actcompanied  by  an  excessive  excretion  of  oric  acid. 
which  is  to  a  oonaidurivblu  uxtunt  proportioned  to  tbo  severity  of 
the  fits,  aad  like  it  also,  ia  that  when  the  fits  oeoso  the  excretion 
of  uric  acid  fulls  qaietly  to  thu  levol  of  formation  ;  the  pltu  ezoretion 
dQiiag  the  fits  exactly  balancing  the  niinas  excretion  tbat  preceded 
them. 

Will  it  b«  considered  that  I  was  vury  rub  id  oonotadiog,  as  I 
did  from  these  fu^ts,  that  the  fits  were  due  to  the  uric  aoid  Uuctoa- 
tlon?  I  oonfess  that  if  T  had  had  uo  previous  experience  of  tlie 
uric  acid  hcikdachc,  if  I  had  not  Imowii  that  I  could  produce  it  or 
remove  it  at  pleasure  by  influencing  uric  acid,  I  might  have  dravD 
a  different  and,  I  believe,  leaa  correct  cone1u»ion  as  to  the  eauaa^on 
of  soiub  of  the  fits  of  epilepsy.  I  have  elsewhere  quoted  from  Dr. 
Bom  ("  Diseases  of  the  Nervous  System,"  ed.  i.,  vol.  ii.,  p.  916), 
DOtes  of  a  case  which  show  bhat  epileptic  &ta  may  be  preceded  by 
iusl  the  same  feelings  of  bappinoBs,  wfiU-boinK.  and  mental  bril- 
bancy  that  have  been  observed  in  the  case  of  headache — symptomB 
which  in  both  diseases  are  due  to  the  same  cause,  and  in  both  are 
oontemporancous  with  a  tninaq  excretion  of  uric  acid  in  the  urine, 
its  nlattve  absence  from  the  blood,  nod  the  result  of  this  a  free 
oiroulation  in  the  tissues. 

T  hftvo  to  thank  Dr.  A.  Saogaler  for  reiniuding  me  that  Geoi^o 
Eliot  BufTurod  <^roatly  from  migraine,  and  eveutualty  died  with 
chronic  morbus  brightii,  its  natural  ending,  and  that  she  also  had  » 
wtying,  "I  am  dangerously  well  to-day,"  moaning  no  doubt  well- 
beini^  before  a  headachL*. 

Epilepsy  resembles  uric  acid  hoadaulte  in  the  meutal  brigbtneM 
and  well-being,  with  scanty  excretion  of  uric  acid,  which  may  prtt- 
oede  both,  in  the  excossivc  cscrotion  of  uric  acid  and  mental 
depreaiuoQ  which  accompany  both,  and  in  the  subnormal  surfaoe 
temperature  (also  due  to  uric  acid)  wbiob  may  be  found  with  both, 
aod  in  both  the  pulao  may  be  slow  and  faltering,  as  it  often  is  wbeo 
the  tension  is  high  (see  also  M.  Ch,  VM,  ProgrH  Medical,  vol.  i,, 
1899).  Both  come  on  early  in  b'fo  and  last  for  years,  both  are 
periodieal.  recurring  at  morti  oi*  less  regular  intervals — a  character 
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common  to  other  functional  disturbancea  produced  by  oric  acid. 
Both  are  oft«n  met  wilh  la  moinberfi  of  tho  s&mo  family,  or  may 
kfleet  alternately  one  aud  tlia  sa-tne  patient. 

Both  also  boar  identical  raUtions  Lo  menstruation  in  womon 

30  and  31)  or  fatigue  in  both  %axen  (Bgn.  'Id  and  10),  and 

will  very  fruquoatly  prucipitutu  an  ibttiick  of  heatlauhi;  or  fits 

in  those  sabjoet  to  them,  and,  es  the  figures  show,  it  oatises  the 

puaago  of  sa  exceaa  of  uric  a^aid  throuf^ti  tbe  blood. 

Among  drugs  the  action  of  acids,  nitribes,  opiam,  iron,  and 
qtilnina  is  almoat  exactly  parallel  in  the  two  disordora. 

Both  ogiUQ  bear  identical  relations  to  dyspepsia,  ingestion  of 
i&digesllbla  food,  or  otber  causes  of  functional  disturbance  which 
pco^ee  tiricacidffioiiA. 

It  seems  to  me  that  the  parallel  between  the  two  nourosca  pre- 
nouly  noted  by  livcing  and  othunt  could  hardly  be  more  ooinplete  ; 
n;  roMarches  also  bring  out  the  nature  of  the  relationship  of  ihosQ 
fuiKtional  disturbauoee  to  gout  v/biuh  hail  so  oftoxi  baau  BuspiMJlod 
by  prevtOQS  observers. 

Since  I  disooTored  that,  aa  tbo  obsorvationn  of  tbo  above  quoted 
uthois  bad  led  me  to  expect,  there  was  a  Huctaation  in  the  excre- 
ttga  of  uric  acid  with  the  fits  of  epilepsy  just  sb  with  the  attack  of 
mignine,  I  have  investigated  with  interest  all  cases  of  epilepsy  that 
have  oonte  in  my  way,  and  though  I  have  oatimatL-d,  or  bocu  able 
U  ntamate  the  nrio  acid  e.\crctiou  in  only  a  few  of  these,  I  beLeve 
Ibat  in  the  great  majority  I  have  found  more  or  less  well-marked 
■igns  of  a  uric  acid  Huctualiou  corr«8jx>udiug  with  the  attacks,  euch 
M  profuse  urine  before  or  after  the  fits,  or  both,  scanty  urine  at  the 
bna  of  the  fits,  evidence  of  slow  bt^h  tension  pulse  with  mental 
deprewon  or  daUiess  before  the  tits  ;  then,  again,  their  relation,  to 
RMflBtniation,  faligne,  dyspepsia,  &c.,  is  ofton  obviously  the  same 
I  u  in  the  cane  of  the  nric  acid  headache.  Several  of  the  cases  I 
!  aiamined  had  unly  alight  6ts  with  momentary  unoonBciousneBS, 
tod  the  uriue  of  these  never  showed  any  urio  acid  fluctuation, 
^  probably  because  the  plas  excretion  lasted  only  a  very  short  time, 
B  and  the  amoont  of  nrine  already  in  the  bladder  completely  ovet- 
Britadowed  it. 

^P  On  one  ooousioo,  however,  a  ooso  which  bad  previously  with 
slight  fits  yielded  only  negative  results,  had  a  very  sovoro  fit  with 
insensibility  tasting  foe  tweuly  minutes.  At  the  end  of  the  iueeu3i> 
bility  I  was  able  to  obtain  some  urine,  and  this  was  placed  iu  a 
(laes  near  mo  while  I  was  seeing  my  other  patients.  £  noticed  that 
it  BOOQ  beoamo  oloudy,  with  a  polo  sediment  which  I  regarded  at 
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first  OS  muous,  bnt  on   closer  ingpection  I  found  (bat   bbe   pall 
sediment  was  rapidly  falling  througb  the  fluid  ojul  coUeotiog  at  llio' 
bottom  of  tbu  gUsx. 

WlifiD  my  work  was  ovQt,  the  urine  bein;;  even  then  scarcely 
cold,  I  iitit  some  of  this  sodimont  under  the  nitcroocope  and  found 
that  it  oonHiNted  of  colourless  lozenges  of  uric  acid;  and  ou  OBti> 
mating  the  specimen  I  found  that  it  contained  a  ver^'  great  ezoes» 
of  ui'ic  a«id,  its  relation  to  ured  being  1  —  17.  Here  a  case  which, 
gave  no  visible  reaction  with  flight  fits,  gave  a  vor^'  marked  i-BacUonj 
when  a.  move  severe  Dt  occun-ed,  so  that  in  this  case  also  the  excesa) 
of  uric  acid  was  proportionoJ  to  the  severity  of  the  flttt. 

lb  will  easily  be  understood  that  when  the  6ts  give  uo  warning 
of  their  ujiproach,  it  fs  no  easy  matter  to  separate  the  urine  excreted 
daring  the  lit,  it  is  almost  impossible  lo  prevcut  there  being  an 
admixture  of  before  and  during,  or  after  and  during,  which,  as  will 
be  romemberud  in  the  ease  of  heudauho,  gave  nie  for  a  long  time 
only  negative  results  ;  but  once  the  importance  of  attending  to  thia 
point  is  understood,  it  is  easy  in  tbs  case  of  headache  to  separatft 
the  urine  oorresponding  to  the  headache ;  but  in  epilepsy  it  is 
always  difficult,  »omotimcs  imposHiblo.  In  the  epilepsy  case 
narrated  in  the  Ntnroloijiichte  Centralbiatt  the  urine  was  drawn 
at  the  end  of  uaoh  ht,  and  in  soma  cases  at  the  lieginoitig  of  the  fit 
also,  but  oven  then  there  was  some  admixture  of  the  excretion  of 
tbe  fits  with  that  of  the  inter^'als. 

A  CIU90  will  illustrate  wbut  1  uiaau.  B.  B.,  female,  agc<L  20. 
Pita  began  at  12  years  old.  Longest  time  without  any  litd,  onq 
month  ;  has  had  scvon  or  oif{ht  in  twenty-four  hours  ;  ihey 
geueially  at  night  or  early  morning  now.  Are  worse  at  catameaii 
period  ;  but  has  them  aUo  between  the  periods.  Father  uo  goat  i 
rheumatism;  used  to  have  "bilious  headache."  Mother  suffera' 
from  headache,  &e.  Maternal  aunt  the  same.  Has  one  brother 
and  one  sister  both  subject  to  headachea :  the  sister  has  them 
about  once  a  week,  no  fits, 

Patient  dpcs  not  tcaow  wheu  Btsare  coming. 

Bites  her  tongue  in  the  fits. 

Had  scarlet  fever  at  II  years  of  age. 

Measles  and  uhoopiDg-cough  as  a  ohUd. 

Had  bad  fits  three  days  ago,     Catamenia  present  now. 

Xbero  is  a  recent  scar  on  right  side  of  tongue. 

Fifteen  days  later  had  a  fit  at  2  a.m. 

Urine  was  saved  iu  two  lots — (1)  that  passf^<]  at  midni^t 
tlut  St,  (3)  passed  a  quarter  of  an  hour  after  tim  fit  at  9.1fi  a.m^ 
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No.  1  wu  1S8  ce.  and  showed  a  relative  excretion  ot  uric  acid  to 
ama  of  1  to  34,  and  No.  2  vruA  97  cc.  and  gave  a  rolutioii  of  1  to  41. 
There  was,  therefore,  relatively  lesH  ario  acid  in  the  period,  two  and 
A  qnarter  hours,  id  which  tho  Gt  took  placo;  but  it  will  be  soon 
that  the  wp&ratioii  was  an}-thing  bat  satisfactory,  and  No.  2  was 
obriooaly  made  up  of  tho  minus  excretion  before  the  fit,  as  well  aa 
the  plas  during,  and  the  minug  hr  outweighed  in  time  and  quantity 
the  plus. 

It  is  clear  that  even  a  few  positive  results  muBt  far  outweigh 

j      nch  negative  results  as  this,  even  if  one  had  not  the  exactly 

puallel  case  of  headache  to  nrguo  from.     I  bavo  sometimeti  got 

[latients  to  pau  water  every  hour  of  the  waking  day,  then  when  a 

fit  00Qam>d  there  vraH  aovur  very  much  water  in  the  bUddur,  aud  ia 

lorae  CMes  there  might  be  ahuost  none  at  the  beginning  of  a  fit,  aud 

I      Ml  the  mine  excreted  from  the  Itidney  during  the  lit  would  be  ob- 

K  tallied  pretty  pure. 

H  Drs.  C,  A.  Hertcr  and  E.  U.  Smith,  who  bavo  made  some 
H  MerMtlDg  researches  on  thu  rvlution  of  epilepsy  to  the  excretion 
^   ofuSe  acid,  with  a  view  of  testing  my  resulta'  hav<>  not,  it  secme 

»l0  BU),  paid  sallicieiit  attention  tu  tUitt  question  of  Bepuratioii. 
Tbe  smallest  amount  of  urine  examined  in  their  tables  is  134  cc, 
ui  this  was  not  at  the  time  of  an  attack  of  grand  mal.     All  the 
UKiunla  fstimatud  at  tho  time  of  an  attack  of  gran<i  mal  woni 
Ivger  than  this. 

Now  the  amount  of  urine  excreted  In  an   ordinary  grand  mill 

•tbak.  lasting,  including  the  i^tapor  following  the  fit,  20  to  30 

DliaateB,   could  not  be   much   mure   than  SO  cc. ;    therefore,  oven 

Bkder  the  most  favourable  circumstances,  the  urine 'of  an  attack 

MR  mixed  with  two  voluinea  of  urine  excreted  before  or  after  it, 

M  lad  no  excess  of  uric  acid  would,  therefore,  be  expected. 

P        As  I  have  pointed  out,  even  m  tho  case  of  tho  uric  acid  headache, 

Ibc  exoretioD  of  the  whole  day  may  show  miaus  urio  acid,  while  if 

the  artDC  of  the  attoek  is  oarefully  eeparated,  it  shows  plus  uric  acid 

oorraspoodJDg  tu  the  hours  of  headache  (see  Joamato/  Phytiolvjtj. 

vol.  siii.).     Id  my  oase  of  epilepsy,  published  in  the  NeuroloQischea 

V«atTatbkttt,  to  whioh  these  authors  refer,  tho  urioo  of  each  fit  vraa 

SO[)anited  as  carefully  as  poBsibla;  aud  I  also  pointed  out  that  when 

the  urine  of  the  &ls  was  mixed  with  that  before  and  after  Ibem.  tho 

oric  acid  oatue  out  normal,  while  the  urine  secreted  duriug  the  iit» 

ihuwed  a  great  excess. 


8m  .V«b  yort;  MtdUal  Jounuit,  Augitit,  1893. 
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I  ceria.itily  ihink  ib  in  quite  useless  bo  exajnine  150  to  600  ex.  of 
urine,  wbcn  that  oxorctud  durtug  the  fit  could  no&  pos»ibl;  exceed  30 
or  30  CO. 

The  atithora  say  again,  on  p.  234 :  "  Tho  latter  [that  is,  urine 
pasned  jmmodiatoly  aft«r  scizarosj  are  »pt  bo  show  a  higher  uric 
ucid  mtio  than  the  urines  passed  jusl  before  selxarM:  very  ofien^ 
however,  the  ratio  is  one  tbut  bclougs  within  the  limils  of  health." 

This  \i  just  my  rc-suU  diluted,  and  as  the  quantities  are  not  given 
there  is  nothing  to  show  that  the  urino  just  before  was  not  the  uriDe 
of  two  to  threa  hours  before,  i.«.,  a  mixture ;  or  thai  the  urine 
passed  after  the  fit  rea.Uy  correspondud  only  to  thccxcretiou  of  the  fit. 

Further  dowa  on  the  same  po>ge  they  eay  :  "The  excess  of  uric 
a«id  that  is  observed  in  epilepsy  cannot  reasonably  bo  oonstruod  i 
the  cause  of  the  seizures."  Tbey  acknowledge,  then,  that  there  is' 
An  excess,  but  differ  from  me  as  to  the  relation  of  cause  and  effect, 
though  yve  shall  see  further  on  that  thvy  are  aow  ioolined  to  attrtbate 
mere  power  to  uric  acid. 

In  petit  mol,  liowever,  they  found  a  distinct  relation  l>etweea  the 
exoretion  of  uric  acid  and  the  cause  of  the  seizures,  and  treatment 
by  milk  diet  greatly  reduced  tho  frequency  of  thu  attacks.  (Prcv. 
ref.p.  239). 

This  is  just  what  I  should  expect,  as  in  my  writings  od  thsi 
subject  I  have  not  limited  myself  to  grand  nial,  hut  have  : 
that  petit  mal,  hyetero-epilepsy,  and  hysteria  are  all  simiUirly  related 
to  uric  acid. 

Where  attacks  O'f  petit  mal  ore  frequent  I  should  expect  a  eoo- 
tinuous  plus  exoretion  of  urates ;  but,  as  I  have  often  proved,  il  is 
useless  to  look  for  a  urate  reaction  tit  a  single  short  attack,  as  the 
separation  of  urine  can  never  ho  sufGcicnbly  good. 

If  Hcrtur  and  Smith  will  separate  the  urine  of  grand  mal  oa9e«| 
with  greater  precision,  I  have  no  doubt  that  they  will  get  umle  re- ' 
actioiis  similar  to  mine,  and  if  they  will  also  treat  grand  mal  to  the 
same  diet  as  petit  mal  they  will,  no  doubt,  get  some  satisfactory 
recults,  just  aa  others  have  iblrcady  done. 

The  obEiervati<^ns  of  these  authors  on  the  relationship  of  the  fits 
to  intestinal  putrefaction  are  of  extreme  interest  because  thoy  supply 
a  further  illustration  of  a  point  which  I  had  previously  nolicod. 
Thus,  in  Si.  licirtholomtui'a  IlospitaX  Itepcrts,  vol.  xxiv.,  p.  226.  I 
have  made  the  following  remark  :  "  Salicylates  again  may  fail  to  be 
absorbed  for  a  time  from  gastric  irritation  or  other  causes,  and  I  had 
a  remarkable  inetance  of  this  in  a  cjise  of  fpilepsy  which  I  was 
treating  with  this  drug.     On  several  occasions  tho  urine  gave  no 
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o  with  pcrchloride  of  iron  during  tbo  file,  though  on  som« 

'weMaonc  there  wau  probably  as  much  as  20  gra.  of  tbe  salicylAte 

^ing  in  the  stomacli,  and  there  was  n  strong  reaction  in  the  urioe 

■ftsr  tbo  fits  had  passod  off,  withoat  any  more  of  fcbe  drug  boing 

I  ikotioe  also  with  interest  Chat  M.  Cb.  F£r6  records  (Progrit 
Jfttlieoi,  December,  1838,  p.  452)  that  thoro  is  n  lowering  of  tenitioii 
ID  the  renal  vessels  at  the  end  of  tho  QpUnptic  paroxyBoi,  nccom- 
puu«d  by  inarettacd  eliminatioa  of  druge,  and  this  pmctiunlly  ddinoo- 
ftniM  that  there  was  high  tension  aad  diminished  elimination  of 
drags  dariof;  the  paroxysm,  and  exactly  illueti'atos  what  I  have  said 
so  the  subject  in  reference  to  fig.  32, 

I  can  DOW  uxpUtn  all  Ifao  facts  tnuuh  nioru  ooinplulcly  than  I 
«aQld  at  ih»  time  the  above  was  wrttten,  for  I  now  know  that  when 
Eiie  ooid  in  the  blood  rtUHeo  arterial  tension  it  obtitruots  the  cftpillorioB 
Urov^hont  the  whole  body ;  so  that  nob  only  are  the  urine  and 
■Jtva  floooty,  not  only  is  the  skin  cold  and  dry.  hut  all  the  gsstro- 
inlfitifwl  ■eoretioDs  (gastric  juice,  bilo,  pancreatic  and  intestinal 
jlieee),  ue  aimiUrly  diminiiihed,  and  the  circulation  through  their 
mnBoas  mombranes  is  ao  imperfect  that  digosliou  and  ubftorption 
eooB  to  a  standHtill.  This  and  the  generally  diminished  metabotiam 
ueoonts  for  tho  marked  fall  in  urea  excrotion  that  gcnorally  acoom- 
puuMapIus  excretion  of  urio  ucid,  and  the  resumption  of  these 
pbfuological  proeeseefl  aooounts  for  the  rise  of  urea  when  the  urates 
SB  deared  out  of  the  blood,  and  their  excretion  in  the  urine 
Atunuhod. 

Bab  nicb  a  marked  arrest  of  gaHbro- intestinal  digestion  will  iilmoeb 
eettunly  be  accompanied  by  the  onset  of  putrefactive  processes— the 
prooonaott  of  which  Hertor  aud  Smith  have  observed  some  of  the 
radu. 

An  is  now  clear;  tbo  reiMon  the  salicylate  failed  bo  appear  in 
lb«  viae  in  the  above  case  was  because  the  capillaries  were 
otilRieted,  and  gastro- intestinal  dtgOBtion  and  absorption  were  at 
kOandstiU. 

We  can  now  see  clearly  the  origin  of  the  horrible  foittd  dejecta 
eltea  met  with  after  an  attaoh  of  dyspepsia,  bilious  attack,  or  urio 
itorm  ;  also  why  calomel  bo  pruinptly  puts  matters  of  this  kind 
I  used  to  think  that  it  acted  directly  ».s  an  a.ntisepttc,  but  it 
now  evident  that  ItH  moHt  Important  action  is  bbe  result  of  its 
ieal  relation  to  uric  acid,  by  which  it  uleai-x  urates  out  of  tho 
Uood,  frees  the  eapillnriea  and  allows  gastro-intestinal  digestion  to 
iniceed  once  more  (see  p.  61). 
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The  intes^al  putrefaction  noticod  by  Hertor  and  Smith,  Far 
from  being  the  cikuse  of  the  fit»,  is  but  a  result  of  uricacidiemia, 
The  obstruction  of  OApillanos  Tvhich  produoe»  the  high  tension, 
which  in  torn  intsrferoa,  a«  I  hnvG  pointed  out  above  with  the  intra- 
craui&l  circululioii  and  produces  fits,  IiiUjrftiroa  also  with  gn.slro'^ 
intestinal  iligcstion  and  allows  putrefaction  to  take  its  placo.       ^| 

K  i&  interesting  to  note  in  this  coniicctioa  that  Agostioi  (Rir. 
di  Pat.  Ni>r\-.  a  Mcnt.,  iii.,  m96),  finds  that  the  gastric  juice  aft«r  an 
attack  of  major  epUeptiy  is  toxic,  causing  when  injected  into  rabbibiK 
fall  of  temperature,  slowuess  of  respiration,  weftkaeee  and  genenJ 
coovui»ionB,  and  suggests  auioog  other  things  bhkb  UiA  atotaach 
exaretes  some  toxin  vrhich  is  oirctilating  in  the  blood.  It  seema  t<fl 
me  that  the  Hymptome  are  not  unlike  those  of  uric  avid  coUu'uiia  in 
mat],  and  alau  rBSflinblo  those  produced  in  rabbita  by  feeding  with 
bypoxanthin  (see  chapter  xvii.).  ^M 

Lilco  the  uric  acid  beadacbe,  uric  acid  epilepsy  is  oCt«D  ttri«tl^^ 
periodical.     M.  H.,  the  caao  whose  exoi'ction  in  a  aerien  of  fit«  is 
giveD  in  the  Neurolmiisckes   CenlTalhlalt.  has  been  under  my  care 
ever  since,  and  my  notes  show  thaL  in  her  vase  the  fits  come  with 
considerable  regularity  ever^'  fourth  week;  occasionally  there  is  a 
slighter  attack  at  a  two-woek  interval.     Again,  in  thig  oattc  the  fits 
almost  always  aorae  at  n  time  when  the  excretion  of  uric  acid  ia^ 
naturally  largu — as  in  the  early  morning,  when  the  acid  tide  of  tb^H 
night  has  run   itself  out,  and  with  falling  acidity  there  is  a  plus     ' 
ezcretioa  of  uric  acid.     Then  on  occasions  too  numcroos  to  menti<Hik, 
the  fits  in  this  case  have  been  ohvionsly  precipitated  by  causes  wbic 
mould  produce  a  uric  acid  flucluation  and  ita  temporary  excess 
the  blood. 

Thus  one  morning  in  the  early  alkaline  tide  she  was  standing  on 
ft  choir  when  a  lit  caused  her  to  have  n  bod  fall  and  cut  open  her 
ohin.  Chloroform  was  administered,  and  the  wound  was  sewn  up, 
but  the  chloroform  up»et  her  stomach  and  produced  vomiting,  and 
she  had  a  ecrics  of  oxtromcly  scvoro  fits.  Obtnously  the  vomiting 
would  diminish  acidity  and  flood  the  blood  with  uric  acid. 

Again,  this  piLtient  has  often  told  me  that  though  she  had  no 
warning  of  the  individual  fibs,  she  generally  feels  more  heavy  and 
dzowsy  on  waking  on  those  mornings  on  which  she  subsequently 
has  fita,  and  this  is  a  complete  parallel  of  the  aric  acid  headache, 
the  heaviness  and  drowsineso  and  diRinclination  for  getting  out  of 
bed,  beiug  in  both  cases  the  work  of  uric  acid,  and  to  my  mind  a  proof 
of  Its  exccsH  in  blood.  Of  the  heaviness  and  stupor  that  follow  the 
fits  I  have  spoken  elsewhere  {Jirain,  Spring  Number,  1691, ; 
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ui  btfe  pointed  oat  that  this  also  corresponds  with  the  work  of 
line  uid,  but  (as  pointed  out  by  others)  tB  not  proporlioaal  to  the 
mntity  of  the  fits. 

While  spcakiug  of  this  case  I  will  juBt  mention  a  futv  points  in 
InMmeat  which  it  appears  to  illustrate. 

One  of  the  Qrat  things  I  did  after  getting  a.  uric  acid  reaction  in 
thii  oasa  was  to  put  her  on  salicylate  of  soda,  and  for  n  long  time 
ike  appeared  to  be  doing  Ter>'  well  on  it,  and  sho  snid  that  eho  waa 
bnghter  iwd  hcttcr  id  herself — a  remark  wliivh  ia  muJu  by  mauy 
tpilaptica  when  put  on  tbiB  drug. 

The  fits,  however,  returned,  aud  it  is  doubtful  whothcr  the 
qipareab  improvemenc  under  salicylates  was  more  than  one  of  the 
oatoral  fiuctuatiooe  in  the  frequency  of  the  attocka,  as  thia  [Irug  was 
Uied  to  a  much  larger  extent  by  my  friend  Dr.  Tooth,  at  the  National 
Hoepital,  Queen  Square,  and  though  most  cus^b  were  brighter  atid 
better  a^  first  they  afterwards  relapsed. 

But  salicylate  of  soda  is  undoubtedly  a  douhle-edged  weapon  ;  it 
praiDOtee  the  excretion  o£  uriu  acid,  it  id  true,  but  in  t,  disca&c  tike 
flptlepsy  this  is  often  a  cause  of  danger,  for  if  the  drug  is  taken 
angularly  its  action  may  fail  and  leai'u  a  considerable  amount  of 
uic  acid  (so  to  speak)  stranded  in  the  hlood.  and  if  aome  of  this  gets 
bto  ooDibination  with  an  alkali  it  will  produce  a  Gt,  and  a  headache 
« I  koow  oaa  be  produced  in  the  same  way.  Again,  salicylate  will 
■MBrtimea  upset  the  stoinsch  when  taken  irregularly  ur  at  the  wrong 
boon,  and  the  gastric  upset  will  not  only  prevent  the  action  of  the 
taliioylate.  but  will  bring  about  a  riitc  in  alkoUuity  and  precipitate  a 
uric  acid  storm. 

My  impression  is,  therefore,  that  in  epilepsy  even  more  than  in 

headache  diet  is  the  only  thing  that  holds  out  much  hope  of  con- 

tfoUin^  the  nric  acid.     In  the  foUowiug  case  it  appears  that  diet 

oot^>)ed  with  aoiucwhai  suvorc  purgation  did  put  a  stop  to  the  fits, 

and  I  have  previously  mentioned  (p.  1^)  a  similar  case  from  the 

•xporieaioe  of  the  lato  I>r.  Kin^  Chambers,  whilo  rocoiitly  I  have 

v^baaid  from  qnite  a  number  of  colleagues  and  others,   that  tliey 

BkaTo  put  aiy  suggestions  in  practice  with  more  or  less  hoDBfit  to 

Hbeir  epileptic  patients ;  though  much  more  experience  Is  required 

^Btehm  we  can  safely  build  on  tlio  results  obtainod,  except  as  indi- 

oattoiu  and  eucouragemeiit  to  try  the  same  treatment  in  what  appear 

to  be  siiDilar  coaos. 

I  owe  the  notes  of  this  case  to  the  kindnesa  of  a  patient,  who, 
haviag  relations  in  the  profosaiou,  was  ablu  to  appreciate  the  bear- 
iii|{  of  bis  relative's  ease  upon  my  researches  ;  it  is  that  of  a  gentle- 


man,  aged  50,  who  hfitl  HuFTor^d  from  fits  sU  his  life,  and  was  on 
bj  a  scvoi^cly  vogctorinn  ctiot,  with  a  pnrgntivo  dose  of  calomel  at 
eoloojmtb,  followed  by  Haust.  Senofe  co.  tnice  a  week,  ha  live 
twenty  ycare  more  without  any  fits  at  all. 

He  lost  weight  very  decidedly,  and  was  oonntderably  weakened 
by  tbu  trcatmoDt,  and  I  think  it  probable  that  the  orate  formation 
and  introduetion  were  not  only  greatly  reduced,  hot  that  the  heart 
was  also  much  wuakuned  by  tho  eevuns  truatnieut,  and  hence  was 
incapable  of  keeping  up  so  much  blood  pre^^ui-e  as  wa»  necessary  tofl 
compress  the  intra-cranial  veins.  ^ 

Prcbo-bly  thU  troatmcnt  was  unnoeessarily  sovcro ;  at  th6  sotnc 
time  there  are,  no  doubt,  plenty  of  epileptics  who  would  be  glad  to 
purchase  freedom  from  their  disease  at  even  groater  cost. 

The  treatment  in  the  above  cose  was  recommended  by  a  Drj 
Pftlham  Warroo,  lonft  since  dead,  and  the  directions  say.  amon 
other  things,  "  the  medicine  is  moant  to  ronietly  tho  mischief  arising 
(rom  an  inactive  ttati)  of  the  liver,   indigestion,  &o.,  hut  the  con- 
stitution cannot  be  freed  from  the  unhappy  tendency  tu  pressure  on 
the  brain  and  convulsions  without  the  strictest  persavdring  attentioo^ 

to  djoe." 

"  PresHure  on  the  brain"  is  an  extremely  good  and  posaibl] 
accurate  description  of  tho  real  condition  preHanb,  and  il  reminds 
of  what  patients  with  headache  or  depreaeion  so  oft«n  say — that 
their  head  is  bursting,  or  their  brains  boiling  over.  Wc  can  now 
realise  tnuoh  more  thornnghly  the  condition  of  affoii-A  that  undsriies 
those  HensatioQH. 

Among  others  I  hiiva  heard  from  Dr.  Logan,  of  Ecclefecfaan, 
N.B,,  of  a  case  of  epilepsy  of  twenty  years'  standing,  which  has 
apparently  benefited  very  greatly  by  tho  diet  treatment  I  cuggeetod, 
after  bromides  had  failed  and  been  Icfc  off;  and  quite  a  number  of 
oaaes  similarly  improved  on  a  diet  of  vegetables  and  milk  are  quobed 
by  Dr.  J.  Furjjuaon,  of  Toronto,  in  a  paper,  "  Some  Remarits  oa 
Epilepsy,"  read  before  tho  Iluron  Medical  Association,  and  in  ft 
later  paper  (-liwiisi  and  Nettrolo^ist,  .April,  1893).  Dr.  J.  T.  Esk- 
ridge  o£  Denver,  Colorado,  has  written  on  these  subjects  in  the 
Ati^nUt  an>l  Neurologist  for  January.  IS92.  and  I  bavu  ainoe  heard 
from  him  that  he  is  getting  many  excellent  resulte,  and  I  caaoot  but 
rvgard  those  reports  as  very  hopeful. 

A»  I  have  previously  pointed  out,  Sir  W.  H.  Rroadbent,  in  hit 
vsry  ialerofltJng  book  on  "  The  Pulse,"  p.  120,  says,  in  rctcrcooo  bal 
Triplet's  theories  aliout  the  pulse  of  epilepsy :  "  I  think  it  is  the 
alowing  of  Uiu  circulation  which  causes  the  eonvulsions,"  and  a 
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IiUl«  rarther  on  bo  says,  "  I  look  upon  coav-ulsira  uttacka,  when  they 
oeeor  in  ooDoection  with  ah  infrequent  puUe,  lis  iL  rcifult  of  corobnd 
uMmb,  producud  exactly  ia  tJie  same  way  as  the  convuliiioa!!  after 
great  IiEemorrbage " ;  and  again  he  says.  "The  late  Dr.  Moxon.  ib 
■ill  bo  nuaembarod,  went  so  far  as  to  suggest  that  the  initial  event 
ia  somiooo  epilepty  was  a  gtoppnge  of  the  heart."  Sec  also  an 
nUmtiog  paper,  "  Experimental  unterauehungan  ttber  Aniemia 
ODd  Bypergemie  des  Qehims  in  tliren  Bcziehung  zur  Bpitepaie" 
linkic  de  Pkytiolojit.  June,  1891,  p.  G09). 

Iq  tiiis  coonectioQ  it  is  LntoniBtiiLg  to  note  that  Dr.  S.  West  haa 
poinled  out  {Latteet,  I8'J6,  vol.  i.,  p.  147d)  that  digitalis  and  bella- 
dmiia  an  raluable  adilitiuns  to  bromides  in  epilepsy,  for  if  digitalis 
ttnogtbens  th&  heart  it  may  sulhce  to  preront  its  stopping  aa  the 
IMOH  of  tompotary  failuro  before  high  blood  pressure,  sco  also 
eue  to  be  mantionod  presently  where  hiemorrbage  stopped  with  the 
onsat  of  a  Ct. 

Now  it  seems  to  me  we  have  in  the  eETects  of  uric  acid  on  the 

cireulalioa — about  which  I  have  said  ho  much — a  direct  cause  of 

jut  aooh   alterations  in  the  cerebral  circulation   as   Sir  W.    H. 

Broadbect  hi>n>  rufers  to.     For  my  [mrt  I  ebouJd  bu  inclintMl  to 

Mate  the  case  for  tbe  causation  of  fiM  by  uric  acid  somewhat  a» 

(oJiovs:  In  18SS  I  pointed  out  that  some  epileptic  fits  are  accom- 

.     P»nied  by  a  characteristic  fluctuation  in  the  excretion  of  urio  acid, 

Bin  that  there  in  a  minus  exctetioo  of  thac  »ubstaiico  befor»  aud  after 

Bike  fits,  and  a  corresponding  plus  excretion  during  their  coutinu* 

Bwioet  and  this  oKicrvation  has  sinou  bcun  ropoatvd  by  myself  and 

~0lluc8;  atul,  as  has  buvn  pointud  out,  very  many  of  the  sigas  and 

^■ymptoina  of  epileptic  and  other  Qts  are  the  signs  of  uricaciddiinia. 

H^      Further,  it  ia  very  improbable  that  tbe  fit»  are  the  cause  of  the 

^BCBB  axoretioD  of  uric  acid,  because  this  is  but  the  natural  result  of 

^^  Bootaation  in  excretion  whiob  tooti  place  hours  before  the  fita 

begftn.     On  the  other  hand,  it  is  exlremely  probable  that  uric  aoid 

ii  Ifae  cause  of  the  6t»,  because  I  cun  praetieally  prove  that  it  may 

prodaoe  soeh  changes  in  the  circulation  (stasis,  &c.)  as  Bir  W.  [{. 

Broadbent  and  otherti  behove  to  be  the  cause  of  fits  (sec  p.  199  to 

901,  and  Brain,  spring  and  stunmer  number,  1893).     Exactly  the 

■Atne  argument  applies  to  the  eausation  of  puerperal  and  unemie 

oonToUious.     Preguancy  is  undoubtedly  a  time  of  grea.tly  increased 

ODctaboliom,  daring  which  there  is  sure  to  be  considerable  storage 

of  uric  acid  which  finds  it»  way  into  thu  blood  as  soon  as  digftation 

and  m«teboli«n  ore  upset  by  the  pains,  troablcs,  and  fatif^ies  of 

delivery.     In  Bright's  disease  ^aiu  there  is  nearly  alwayti  high 
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blood  pressure  and  cxflc»  o(  uric  acid  in  the  btood  whiob  products 
iL,  ntid  it  n&tiAs  btit  a  «IigliC  fluctuatioD  in  excrutioa  to  produce  sta^ 
and  hypcrnimia  in  the  intra -cranial  circulation  and  possibly  oedema 
of  mDuibranuH  as  well. 

It  is  very  iateresting  to  note  that  the  vnlue  of  a  non  meat  diet 
prcgaano;  baa  been  already  found  out  mnpirtcally  by  others,  and 
would  even  appear  from  what  they  siiy  ibai  many  of  the  pains  anj 
traublcH  of  pregnancy  and  childbirth  are  really  the  resultfi  of  dietctis' 
errors  (mo  Brit.  Mecl.  Joiir.,  1395.  vol.  u.,  p.  99,  also  farther  on  an 
to  the  cauHntiou  of  fatigue).  ^H 

I  kuow  &l8o  from  my  own  oxperienoe,  as  well  as  from  what  ^H 
hear  from  others,  that  similar  diet,  perhaps  decided  on  for  other 
Ttiasoaa,  has  often  very  gitsatly  relieved  uiunslrual  troubles,  such  ft« 
dyamonorrhfjoa  and  menorrhngia;  and  I  think  that  it  probably  acts 
in  both  conditiouH  by  lowering  blood  pressure,  and  relieving  the 
heart,  and  thus  preventing  congestion  of  the  hepatic,  abdominal. 
and  pelvic  circulation!),  about  which  I  shall  have  to  speak  again  io 
chapter  xiv,  ^ 

On  the  other  hand,   in  Bome   caaoi;  the  piuns  attending  Um' 
monthly  period  have  been  very  distinctly  worse  on   beginning  a 
tiric  acid  free  diet,  but  tht»  may  have  been  due  to  a  rush  of  stored 
uric  aotd  through  the  blood  at  fir&t,  and  I  bcliove  Ihoy  get  less  agaia, 
later  on. 

f  believe  that  hystaria  and  hysterical  fits  bear  the  same  relation! 
to  uric  acid  as  the  fits  we  have  been  speaking  of,  and  that  many  aEj 
the  minor  symptoms  of  hysteria  are  the  signs  of  urioaoidsDiuia. 

I  have  pointed  nut  in  relation  to  the  effects  of  uric  acid  oa 
metabolism  (chapter  iv.)  that  the  paBsaga  of  a  large  quantity  of 
uric  acid  throngh  the  blood  is  generally  accompanied  by  n  fall 
in  (ho  excretion  of  urea  (_i.e.,  probably  in  the  formation  of  uroa), 
while,  on  the  other  hand,  the  clearing  of  uric  aoid  out  of  the  blood 
by  anything  that  quickly  pi-oiluoea  this  efifect  is  followed  by  a  ria 
of  nrea.  These  urea  fluutualiuus  probably  afTord  to  some  extent 
a  mcasuro  of  the  etTectB  of  uric  acid  on  metabolism,  and  h&vaJ 
suggested  to  tnc  that  the  rise  of  urou  uoticed  by  MM.  Gilles  de  la 
Toureitc  and  Catblineau  [Progris  Metlical,  1889,  vol.  i.)  as  occurring 
at  the  end  of  an  attack  of  hysteria  is  due  to  the  same  caases  ;  than 
they  obsorvo  that  the  urea  is  diminished  in  the  twenty-four  hours, 
including  the  attack,  and  when  the  attack  is  coming  to  aa  end  as 
the  arterioles  begin  to  get  free,  there  is  a  rise  of  urea  from  inoreaood 
metabolism  ;  no  doubt  also  the  oiraulatory  troubles  which  iuterfero 
with  metabolism  in  the  umscles.  liver,  Ac.,  will  interfere  wi^  or 
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UtspotMil;  suftpead  ga»tric  digostion  nbo.  The  above  authora 
tlto  mentioa  that  there  is  a  marked  tomporary  jiolyuria  affecting 
tba  fint  inicturibion  after  the  attack,  and  raoaarlc  Lliat  the  cause 
«f  thia  polyuria  is  not  completely  known ;  bat  if  the  attack  is 
•Usoded,  U  I  b<di«ro,  by  hi^h  blood  pr«s8uro  and  obetracted 
>  cipQlarieB,  and  if  as  it  paasea  off  the  capillaries  are  freed,  thoro 
ii  not  much  difficulty  in  aceordanco  with  my  previous  argumenta 
b  oatnpletely  expltuning  the  temporary  diuresis  (nee  p.  18).  Pro- 
laUy  tlio  oorrecb  way  to  state  tltu  cunu  would  be  to  nay  that  the 
bmag  of  M^iUarics  which  allows  of  a.  good  ciroolntion  in  the 
Udoey  and  a  diureaia,  allows  also  a  siitisfautory  circulation  in  the 
bnio,  and  the  mental  faculties  i-egain  their  normal  equilibrium ; 
il  u,  in  a  word,  the  circulation  wbiub  acts  on  tho  nerro  centrua 
jut  as  it  acts  on  tho  skin,  miuclus,  Uvor  and  kiducyD,  and  jjerturba 
their  functions. 

I  have  toQDd  excess  ol  uric  acid  in  the  urine  iu  aouie  hysterical 
'■tlieks.  and  I  took  upon  the  nervous  s/rnptoms  as  the  results  of 
Uu  dreolatory  dtBturbaacea  produced  by  uricaaidicmia ;  and  thia 
omo  eaUM  wtU  account  for  the  fall  of  urea  during,  and  the  rise 
bIW,  as  weQ  as  for  the  diuresia  wUiob  follows  tho  attack,  whioh 
ibsse  authors  acknowledge  that  they  are  unable  to  explnJn. 

It  aeeius,  then,  that  epilepsy  is  not  only,  as  has  loug  beun 
known,  related  to  gout  aud  to  migraine,  but  it  hats,  as  I  have 
poiated  out,  an  important  relation  to  the  relative  excretion  of  uric 
aoid  ID  the  nrias,  an  excoss  of  uric  acid  in  the  urine  being  the 
iaJex  of  an  excess  in  the  blood,  and  this  by  its  ftETectd  ou  the 
welp,  may  be  the  actual  cause  of  such  changes  in  the  cerebral 
thenlatkm  as  will  give  rise  to  tits. 

Thos  my  obtwrvalions  and  reasoning,  founded  ou  clinical  relation- 
ship, a[^)ear  to  afford  us  a  fairly  good  working  explanation  of  the 
^^ausatioD  of  these  disenaes. 

^1  Nevertheless  I  still  from  time  to  time  ask  myself  this  question, 
^P*  Is  the  Urie  Aoid  flnctuation  a  oauae  or  a  cona«quenco  of  tho 
iBpOeptio  ^t?"  And  it  seems  to  ma  thttt  from  whatever  point  of 
victw  1  look  at  it,  whether  I  regard  the  relation  of  the  excretion  to 
tho  fit,  aad  the  fact  that  tho  plus  oxcretion  of  uric  aoid  is  the  result 
oC  a  minus  excretion  which  pmcodtNl  the  fit,  aud  could  not,  there- 
(ore,  possibly  be  caused  by  it ;  or  whether  I  regard  tho  uxtensive  and 
important  series  of  parallels  between  an  epileptic  fit  and  a  uric  acid 
headache,  or  wbeu  1  look  at  the  very  powerful  oflccts  of  uric  aoid  on 
tbo  circulation,  nutrition  and  function  of  many  important  organs  and 
tiasuee,  I  so«in  to  get  only  one  answer  from  all  ttides,  "  cause." 
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Now  it  follows  that  i[  urio  acid  is  tUe  causo  of  ihe  fits  weoup 
to  bo  &ble  by  oontiMUtog  the  ario  vtid  to  control  the  fibs  to  something 
like  the  same  exCeot  to  which,  by  coDtroUing  tb&  uric  aoid,  we  can 
control  llio  uric  acid  heftdiuihe  (migr&ine)  ;  and  I  may  claim,  I  think, 
for  this  heiulacho  that  I  havo  absolutely  and  completely  controlled 
tho  Siltibcks  both  iu  mysolf  and  many  othvra,  by  oloftriuK  the  blood  o( 
Qno  acid  and  keeping  it  clear. 

Ciui  the  Enrnu  be  done  for  epilepsy  ?  Ky  impressioa  iB  that  it 
will  certainly  be  more  difficult  to  do,  but  should  not  be  by  any  means 
impoasiblei  though  the  absolute  lunouub  of  control  may  bo  loss  in  the 
enso  of  the  fits  than  in  the  case  oi  the  headaches. 

In  headache  them  ia  a  largy  and  comparatively  slow  fluctuation 
in  the  excretion  of  uric  acid,  i.e.,  a  man  has  a  headache  to-day. 
because  yesterday  in  tho  alkaline  tido  somothing  interfered  with  bia 
ura,Co  excretion  and  ho  passed  out  of  his  body  rtnly  half  the  qaanUty 
he  usually  passes  iu  the  sauie  hours  ;  to-day  the  urio  acid  held  baoic^ 
yaaterdity  adds  itself  on  to  tli6  natural  excretion  aud  there  is  con^f 
sequently  enough  in  his  blood  for  a.  few  liours  to  affect  blood  pr&ssuro 
and  tho  iatca-crauial  circulutiou. 

The  object  I  attain  by  diet  ta  so  to  reduce  the  intake  and  forma- 
tion of  uric  acid  that  tho  largest  quantity  hu  is  likely  to  get  in  hta 
blood  as  the  result  of  such  a  fluctuation  shall  never,  or  only  vtry 
rarely,  bo  sutDoicut  to  affect  the  blood  pressure  and  the  intra-craaial 
circulation  to  a  nerious  extent. 

Now  in  epilf^psy  [us  will  appear  from  my  clinioal  results  further 
on)  tfau  fluctuation  is  shorter  nnd  steeper,  for  3  to  3  hours  tbore  is  a 
very  powerful  retention  of  uric  acid  during  which  just  as  in  tho 
oorrcspoudiDg  casQ  of  headache  the  patient  fools  unusually  woU  and 
strong;  and  this  is  followed  in  the  ucxt  two  hours  hy  an  egtmlly 
short  and  sharp  plus  excretion  of  all  the  urio  acid  hold  hack. 

Id  a  word,  the  epileptic  wavo  of  excretion  runs  very  high  but  only 
for  a  short  time  and  it  is  v6r>-  diflioull  to  keep  the  general  lerol  of 
uric  acid  axorebiou  so  low,  that  these  waves  sha.ll  not  occAsionaUy 
get  high  enough  to  do  dama^  by  raising  the  blood  proasure  and 
affecting  the  intra-oranial  circulation.  ^m 

I  note  with  much  interest  iu  this  oonuoction  that  Dr.  Gowcerl 
remarks  {Latumt,  1895,  vol.  i..  p.  163li)  that  the  visual  sensations  or 
ofHlopsy  last  seconds,  those  of   migraine   minutes,  while  the  ooo-^ 
Tolsion  of  epilepsy  la&tii  minutes,  and  the  paroxysm  of  migraiiw| 
hours. 

With  regard  to  tho  paralleU  between  the  urio  acid  hoadacbe 
and   the  Gls  of  epilepsy,  though    much    has   been   written  on  the 
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nliaot  it  uMy  not  be  altogether   without  interest   if  I  shortlj' 
OMatJoa  the  m^n  points  agaiu  in  tabul&r  form. 

Now  tbeee  two  diseases  agree  in 

(1)  Having  no  morbid  anatonay.' 

(5)  Seing  periodical. 

(3)  Oocurrinji  for  yeurs  or  (or  life. 

(4)  Oocitiring  together  or  in  altern&tiioD. 

(6)  Being  preceded  by  a  minus  excretion  of  uric  acid  aecompantecl 
u  oBoa]  by  foelings  of  well- lining. 

(6)  Bang  accompanied  by  a  plua  excretion  of  uric  acid,  and 
WiiDg  a  generally  uiiiilnr  r&labion  to  the  natural  ditu-nal  variationt 
ia  the  excretion  of  uric  acid. 

(7)  In  b^ng-worw)  at  or  about  the  menstrual  period  in  womsB 
[MS  t^  SO  and  SI). 

(8)  Id  being  bMter  during  pre^aiicy  and  worse  after  delivery.* 

(9)  Id  being  better  during  fovera  and  worse  after  Ihem.* 

Ib  7.  8,  and  9  thoy  both  exhibit  a  remarkahle  parallel  vitfa 
aoUier  disease  which  is  due  to  uric  acid,  %'iz.,  Baynaad's  disease 
fiee  chapter  xi.),  also  to  a  oertiun  extent  with  oborea.  whioh  is 
nnetiiiies  associated  as  to  its  onast  with  post-fobrile  or  menstnud 
MUjBaua. 

(10)  In   being   preceded   by  high  blood  pressure'  imd   iiTegular 
pilaa,  with  cotdneas  %ad  numbatjEs  of  the  extremities,  and  shivering. 

(11)  In  bearing  similar  relations  to  gout,  rheumatiiirn,  and  other 
uric  acid  diseases. 

(13)  In  being  preceded  or  occompanLed  by  aubnormal  tempera- 
tun. 

(13)  In  being  followed  by  a  fall  of  blood  pressure  and  a  diurews.* 
(li)  In  being  ttimilarly  related  to  dyapopaia  and  gastro-iatestinid 
^btarbftnce  however  caused. 

(15)  Id   being  similarly   affected  by   weather  and   changes  of 
temperature. 

(16)  In  being  accompanied  by  more  or  less  complete  Buapeaaioa 
at  gastro-iulcstiual  digestion  aad  absorption. 

(17)  lo  being  accompanied  or  followed  by  fUhominuria.* 
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(18)  In  being  precod«d  by  marked  ehangoa  in,  or  «v«ii  complete 
losB  of  sight.' 

(19)  In  beiug  similarly  related  to  peripheral  neuritia.' 

(20)  Id  lieing  made  worae  by  cold. 

(21)  lo  boing  toaUd  worec  by  admiiuBtration  of  qmnine,  iron,*  at] 
leind. 

(23)  In  being  improved  by  nitrites,  acids,  or  antipyrin.* 

(23)  Id  being  relieved  by  oompre9«iou  o(  the  cftrotid  ftrlerica. 

(21)  In  being  moro  or  lesn  completely  cured  by  diet. 

With  regard  to  6,  it  is  rcirtarlcahle  how  thc^o  two  dJaoosoB,  iu 
common  with  mental  depresiiion,  asthmiL,  angina  and  otbor  fiimil&r 
troubles.  teii(3  bo  attiM^ksiirrerer:!  in  the  uurly  morning  hours  :  just  Ml 
the  acid  tide  of  the  night  is  ooming  to  an  end,  just  as  the  uric  acid 
wbicb  has  been  for  many  hours  belo^v  urea  tonda  with  the  falling; 
lucidity  to  ri»e  abuve  it  {see  figo.  2  nnd  3)  ;  just  as  the  low  blood 
pr«HBur<>,  free  capillariBs  and  quick  pulse  of  the  night,  give  place  to 
the  high  lilood  pressure,  obstructed  capillaries  and  stow  pulse  o(  the 
early  morning,  and  just  as  the  reaction  of  tlic  blood  obanging  witli 
that  of  the  urino  Irom  1ch»  allcAlinc  to  moro  alkaline,  and  from  more 
acid  to  less  acid  rBspectively,  paxses  through  nhaC  is  probably 
its  poiut  of  greatest  urittt;  precipitation,  the  coUiemic  point  (see 
chapter  v.).  And  these  facts  have  been  observed  by  hundreds  of 
people  who  did  not  know  that  the  uric  acid  fluctuation  was  the 
cauM  of  all  the  other  changes,  and  thus  missed  the  key  that  ck- 
plains  them  ilU,  aud  pruves  that  uric  acid  is  the  cause  of  all  tbt>!w 
diHoaseB. 

Here,  then,  in  tbe  early  morning  hours  wa  have  a  fluctuation  lO'^ 
the  excretion  of  uric  acid  very  (similar  to  that  wbicb  occurs  in  Ibe 
epileptic  fit,  and  il  is  little  wonder  that  a  slight  pathological  inoreM«, 
of  this  fiuctuatioii  should  suIGcb  to  produce  tuny  or  all  of  the 
diseases. 

It  follows  from  this  reasoning  also  that  if  the  blood  pasMS 
nlhaliite  aide  of  the  ootltcniie  point  In  the  Hater  morning  hours  (eay 
8.0  a.m.  and  9.0  a.m..  fig.  3),  it  will  hiive  to  pass  back  througb  the 
colleemic  point  again  as  the  acidity  rises  later  on  about  11.0  a.m.  or 
12.0  nooD,  and  this  coincides  with  my  usporioncv  that  boadaches 
may  begin  or  return  about  these  latter  boura. 


'  Qowen,  Limett,  1806,  vol,  i..  p.  1623, 
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The  effect  of  Ifae  collffiiuia  will  (l<fj>euil  partly  on  the  amount  oE 
uric  add  ftvailable,  and  pajtly  upon  whether  the  reaction  of  the 
Uood  tends  to  linger  nbout  the  coUismic  point,  or  to  pass  quickly 
tboagh  it  to  one  itide  or  the  other ;  this  aUo  will  cxpl&in  the  effects 
of  A  few  gnins  of  bicarboQ&te  of  soda,  as  comparatively  little  may 
iamoe  CMes  be  needed  to  turn  ihc  ecale  to  the  alkaline  Hide  of  the 
eoUsmic  pohit. 

In  ftll  thew  reepeete  there  is  the  very  closest  parallel  between 
ifaa  uria  acid  beadnehe  and  the  fits  of  epilepsy,  or  urietnic,  puerperal 
ud  o4ber  coomlsioas. 

If  boih  are  due  to  urio  acid  nothing  is  more  simple  tban  the 
Qtuation  of  thia  extensive  ptu-aUeliam ;  but  it  is  otherwise  absolutely 
innpUcable. 

Ad  axtremefy  intereeting  series  of  papers  by  Drs.  J.  Voisiu 
aod  B.  Petit  on  epilepsy  aa  due  to  iutoxioubion,  ban  appeared  io 
the  Archives  Je  Neurolotiie,''  and  I  b&ve  just  given  a  tefercnce  to 
ajiaper  by  Dr.  Wynne,  who  argiiea  in  favour  of  similar  causation. 
Dra.Voisin  and  Petit  do  not  appear  to  have  seen  my  previous  writings 
lad  tescarohes,  nor  have  they  as  yet  idvntifiod  or  named  any  poison. 
M  that  in  this  respect  I  am  oouBidorably  ah&ad  of  tbem  ;  but  tbeir 
ii>;iunent  for  intoxication  strongly  supports  my  own,  and,  moreover, 
I  can  show  that  almost  every  point  on  which  they  lay  stress  can  be 
absolutely  and  completely  explained  if  it  be  granted  that  urio  acid  ie 
tbe  toxto  subst&uce,  and  those  who  have  watched  my  rueults  in  these 
aod  other  directions  wlU,  I  Lope,  have  no  dtffioiitty  in  admittio);  that 
it  is  toxic. 

I  shall  only  mention  one  or  two  points  in  their  papers  that  bear 
j^oo  oric  acid  as  the  cause  of  epilepsy. 

H      Thus  the  authors  lay  great  stress  oo  the  oocurronca  of  gastric 

^Rrocbl«9  before  and  during  the  fits  or  series  of  fits,  bub  if  the  serios 

■  iB  eoming  to  an  end.  then  the  tongue  clears,  and  the  gastric  aymp- 

lonu  subside ;  if  the  gastric  »ymptoma  do  not  subside,  the  epileptic 

(rfienomena  wilt  continue. 

The  explanation  of  thia  is  simple  enough  when  we  kuow  that 
armrj  gastric  upset  brings  excesg  of  urie  acid  into  the  blood  in  those 
who  bavo  moeb  of  it  in  their  bodies.  The  gastric  trouble  is  thus 
Uw  OMiM  of  the  collsmia  which  it«  the  causa  of  the  tits,  the  malaiso, 
tbe  beadaobe,  and  all  other  symptoms,  and  it  in  ite  turn  intenaiSes 
the  gMtrie  upset,  and  adds  putrefaction  with  possible  formation  of 
toxie  products. 


*  le&fl.  Nob.  m,  99,  100,  tt  ttq. 


But  the  fjftstrio  troubles  are  the  result  of  iuboxicotlon  by  arit 
axai,  even  though  their  result,  is  to  iucruase  the  toxwmia,  for  in 
migraine,  if  you  k«ep  the  blood  clear  of  uric  aud,  both  the  gasttio 
troubles  &nd  the  paroxysm  of  headache  are  absent. 

With  regard  to  the  urino,  they  point  oat  that  there  is  diminislied 
toxicity  bcforo  and  dunng,  and  increased  toxicity  attor  the  fit,  mid 
it  is  interesting  to  note  the  exact  parallel  between  the  excretion  of 
uric  acid  (which  the  authors  have  not  estimated,  though  tbcy  nottct.- 
iii  one  oa^e  a  deposit  after  a  fit),  and  the  toxic  sabstanoc.  ^| 

The  authors  mention  an  extremely  inter*>atiag  case,  in  whioh  ^1 
wound  that  was  being  dressed  stopped  bleedhig  with  the  onset  o( 
a  fit,  and  no  pulse  could  bo  fell  al  the  wriat ;  but  at  the  end  of 
ibo  HpaHuiodic  ettage  the  pulse  reappeared,  heating  142,  tbo 
pressure  rose,  and  the  wound  began  to  bleed  freely  once  more. 

In  this  case  the  fit  tcrs  probabEy  dne  to  stoppage  of  thb  hear 
nhich  failed  before  the  high  hlood  presnure.  and  with  the  (all 
blood  pressure,  due  to  the  stoppage  of  the  heart,  the  circulation 
practically  oeaeed,  and  the  wooad  stopped  bleeding,  and  the  corre- 
Vponding  8tasi«  in  the  ccrobral  circuit  produced  the  ooii%*ulsion ; 
later  on  the  pressure  having  fallen,  the  heart  recovered  itself  and 
began  healing  again,  and  in  the  above  case  the  pressure  rose  above 
Qormat  afler  the  fit.  though  probably  not  so  high  as  it  waa  juat 
before  it  when  the  heart  failed.  I  have  seen  a  very  largo  nninbor 
of  caaCB  in  whieh  the  heart  has  given  obviou»  signs  of  impending 
failure  before  the  high  blood  pressure  produced  by  uric  acid,  in  the 
uric  acid  headache  (migraiue] ,  and  the'^e  ciiaes  differ  from  the  above 
oaae  of  epilepsy  merely  in  the  fact  that  the  heart,  though  threateo- 
iug  to  fail,  did  not  fail,  and  eo  there  was  no  convulsion.  And  those 
severe  paroxyRins  of  headache  may,  jQSt  hke  the  epileptic  fit, 
followed  by  album  iuuriu. 

Talking  of  albuminuria  romiDds  me  of  paroxysmal  albuminnria,] 
«ad  luemoglobintiria,  which  I  have  long  held  th&b  this  albamiaaria 
resomhlBa  (aoo  chapters  xii.  and  xiii.),  and  so  of  the  hlood  ohaogeB 
which  take  place  in  paroxysmal  hemoglobinuria  and  in  aniemia  aa 
the  result  of  the  presence  of  an  oxcoss  of  uric  aoid  in  the  blood 
stream.  And  I  huve  therefore  been  very  greatly  interested  to  aeo 
that  the  authors  mention  that  a  diminution  of  hfemoglobin  and  an 
increase  of  baimatoblasts  has  been  observed  in  connection  with  tiia 
fits,  and  thia  is  a  change  which  I  thought  of  as  probable  in  epi- 
lepsy, beeause,  as  I  shall  have  to  poiut  out  in  chapter  xii.,  my  own 
blood  varies  its  quality  from  hour  to  hour  and  day  to  day  io  aooord- 
aoce  with  Iho  amount  of  uric  acid  passing  through  it.     Id  the  ease 
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to  ht  preMDtly  ralstad.  Dr.  Hunbley  kindly  examiuoS  the  blood 
■Aer  oae  or  two  Sis.  but  bis  resalta  were  indaQnile,  &nd  I  was, 
arortuaately,  cot  able  to  examiad  it  inysslf,  but  I  liopa  to  do  so 
ia  some  fature  cas«s,  as  I  have  yet  to  learn  at  what  length  of  timo 
iftor  0x0  fit  iho  blood  changas  nbow  best ;  probably  after  or  daring 
tbe&lbumiDiiria,  wbua  pii-wot. 

The  authors  also  point  out  that  repair  of  wounds  is  defective 
wUle  Che  epileptic  phenomona  contitiua,  and  only  goes  on  properly 
after  the  toxine  haa  boeii  olintiiiated.  Here  again  we  bavii  the 
mA  of  aric  acid,  for  I  have  for  years  been  polnbiag  oat  that  opium, 
which  the  snrgeons  asc  to  aid  the  repair  of  skin  wounds,  acts  by 
tltadog  the  blood  ol  urio  acid,  and  thas  allowing  a  free  capillary 
arenlalion  in  the  elciD,  which  is  iiiipoftsihlo  so  long  as  the  blood 
it  lull  of  uric  acid,  and  in  the  ordinary  nric  acid  headache,  the 
liffu  of  defectire  capillary  circulatioa  throughout  tbo  body  are 
10  obfious  Ihal  they  can  hardly  be  missed,  even  if  there  is  no 
"  dead  band  "  or  actual  Raynaud's  di&oase  to  draw  special  attention 
lo  them. 

Theo  again,  many  tronbles  of  mind  and  its  adjustment  which 
iba  autboTB  mealion  are  so  obviously  similar  in  luigraiuo  aiid  em- 
Jqicy,  and  aiter  what  I  have  elsewhere  shown  with  regard  to  them 
ir«  BO  obviously  duo  to  uric  acid,  as  to  need  no  coium«rit. 

Am  regards  causation,  the  atitbors  point  out  that  epileptics  como 
of  a  degaoerate  stock  and  one  subject  to  many  kindred  troubles  and 
detects  1  one  must  not,  I  Ibink,  however,  lose  sight  of  the  faut  that 
■BMTal  men  whose  names  stand  large  oa  the  pages  of  the  past,  yet 
inlbrad  from  opil^y,*  or  that  migraine  is  most  commoa  among 
Ibose  who  work  with  their  brains. 

Aft  to  heredity  and  prcdiupuBition  migriune  in  intensely  heredi- 
tary, but  tbe  iDheritanoe  is  probably  a»  X  have  shown  {Bruin,  spring 
and  flummer  number,  1893,  p.  2^0],  merely  anatomical,  viz.,  the 
tixe  of  the  arteries  that  supply  the  braiii.  this  accoualiug  for  tho 
a^y^""  of  migraine  among  those  who  work  with  their  muacles,  and 
Biay  probably  bav«  only  small  arterieit  to  aupply  thuir  brain. 

And  there  is  Dothiog  extraordinary  In  this  inheritance,  for  are  not 
ejM,  DOWB  aad  teeth  similarly  inheritud  with  an  exactitude  which  is 
aomerimeg  marroUous  ? 

Bui  ia  migraiae.  if  you  control  the  tu-ic  acid,  you  may  abeo- 
latel/  and  entirely  negleot  the  anatomical  inbcritauov,  which  in  an 
advantage  rather  than  a  defeot. 


>  ait  J.  OrlohtOQ-Browil.— LotKVE,  isa»,  vol.  IS.,  p.  7i. 
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Epilepsy  alfio  like  migrunc  niiiy  bo  ii[  pftrl  the  roBuIfc' 
&r(«ri&8,  nnd  tKoroforo  may  occur  along  with  consideriLbla  mental 
power,  wliile  tha  STentaal  crippling  and  doalruction  of  mind  referred 
to  by  Sir  J.  Crichton-Browne  (prev.  ret.)  may  bo  a  result  of  the  r 
pented  congestion,  etrain  and  tcdereiu  produced  by  Ibu  recurring  hig 
blood  pressure. 

It  h  intereating  al%o  to  note  that  tbe  abuv»  ineatioimd  aatlid 
ob!tRr^'^d  bimseU,  tbat  ia  "  dreamy  muutut  statos,"  wbicb  he  con 
siders  as  allied  to  epilepsj,  a  diet  ricb  in  animal  food  did  bami, 
and  he  also  quotOH  cases  of  epilepsy  as  boing  similarly  alTc-ctcd  by 
diet- 
Three  jfeneratione  at  least,  in  my  own  family  biive  bueii  affeei 
wLliU  migr&Lae,  but  !□  the  second  and  Lhird  geaeratioiis  diet 
absolutely  and  completely  controlled  it. 

I  quits  agreo  witb  the  authors  in  their  argument  tbat  an  tc«umQ- 
lating  poison  givoa  the  bent  explanation  of  the  attacks,  and  I  bavs 
beeo  poiuting  thin  out  for  nine  years  and  indicating  uric  acid  as  the 
prebftble  poison. 

Tha  authors  lay  great  stress  on  tbe  liabibty  of  n-omen  to  epilepey 
at  the  monstmal  period  and  the  regularity  with  'which  attacks  r«oar 
at  each  period,  and  their  observation  is  of  interest  a«  oonfinning  my 
own  (sue  fjge.  30  aod  31}. 

If  the  faots  I  have  brougbt  forward  fcgarding  tbe  relationship 
between  the  fits  and  excretion  of  uric  acid  stood  alooo,  they  would 
bo  worthy  of  vorj-  careful  consideration,  hut  linked  as  they  are  to  the 
similar  facts  about  migraine,  and  tbe  further  fact  of  its  control  and 
pi-evcutiuu  by  controlling  the  urio  acid,  they  amouiit  aluiost  to  a 
demonstration  of  the  cnusation  of  epilepsy. 

The  authors  divide  opilopsy  into  (I)  Reflex,  mid  [2)  Toxic;  the 
latter  is  further  sab-dirldud  Into  (a)  that  due  to  nuto-intoxicatiou  ; 
10)  tbat  due  to  hctcro- intoxication. 

Obviously  uric  acid  may  account  for  toxic  epilepsy  of  auto-intoxi 
cation,  but  even  heru  my  rcacureheij  show  thitt  a  large  part  of  th 
required  uric  acid  wa«  formed  ontsida  the  body  and  merely  intro* 
ducod  with  tbu  food.     Having  all  these  points  in  mind,  and  believing 
very  strongly  in  the  urio  acid  causation  of  epilepsy  either  fts  tbi> 
result  of  tbe  blood  prassurL-  and  circulation  changes  it  produces  in 
the  skull,  or  of  the  heart  failure-  and  co»iHt(|uent  stoppage  of  the  b 
oiroulation  it  causes  by  blocking  the  capillaries  in  general,  as  in  thof 
casn  just  quoted,  1  decidLfl  to  invtmtigute  Ibu  following  case,  oou- 
trolliDg  the  uric  acid  as  carefully  as  possible  and  watobing  whether 
the  fits  would  respond  in  any  way. 
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fiouna  S.,  s^ed  20,  ftdmitted  under  my  c&t«  at  thu  Royiil  HoHpit&L 
tirChildrau  and  Womuu,  uu  I>eceiiibbr  7.  L894.' 

Her  file  begun  vvliea  she  vraa  fourteeu  yeara  old.  Al  present 
Aef  aro  very  regatar  once  a  week,  luid  oftea  on  Uie  same  day  uuoli 
WMik.  Her  moalbiy  periods  begtia  ub  lifteeii  yeara  of  age,  and  are 
aid  to  have  been  regular  {but  as  w©  shall  s««,  thoy  did  not  occur 
String  her  stay  iii  the  hospital).  n«r  father  and  mother  are  alive 
a&d  well,  bat  bcr  mother  sufTarB  occasionally  from  hcudaolie.  Hi^a 
tinea  bruthcnt  and  mstunj  in  good  liuallli. 

I  flxaniincd  the  urioe  excreted  before,  during  and  after  a  largn 
Dimhor  of  lier  fits,  and  (jOt  uric  itcid  ducluatious  identical  with 
Uioae  I  had  found  in  ocber  cases,  or  in  that  Urst  published  (prcv. 

«D. 

Sb»  WM  kept  in  bed  to  avoid  Suctuatlona  from  maacular  exei-tion 
•rehaoges  of  temperature,  and  then  her  diet  and  drugs  wore  altered 
IiDBi  time  to  tiinu  with  a  dHfiuit«  obji-ct  and  according  to  a  pre- 
unnged  plan,  for  controlliog  ttie  introduction,  formutioD  uud 
eioretion  of  uric  acid. 

II  will  probably  sufBce  if  I  give  th«  exflretiona  of  only  one  or  two 
An,  U  nio«t  of  them  were  practically  identical,  oud  in  all,  without 
«ueptioa,  there  vraa  a  very  large  excretiou  of  uric  acid  in  the  hour 

L    followiog  the  fit,  having  a  relation  to  urea  of  from  1 — 2Q  to  1 — S. 

H        During  the  daytimu  she  passed  wutci-  a^   far  us  possible  about 

H  oooe  erery  hour,  so  that  when  a  fit  occurred  iheiv  would  be  but 

^little  admixture  of  urine  in  the  bhiddur. 

ThfQ  if  a  fit  occurred,  say  at  3  p.m.,  we  Imd  got  the  urine  paswd 
at  '2  p.ru.,  and  Uus  was  called  before.  A  catheter  wivs  passed  at  tlio 
lime  of  the  6t,  and  what  it  brougbt  awuy  wn.!i  called  Hurituj,  and 
theu  ^-ater  was  drawn  or  passed  exactly  DnL>  hour  after  the  fit,  and 
thai  vras  called  af$Ar. 

After  always  contained  an  excessive  amount  of  uric  acid,  both 
obtolntcly  aod  relatively  to  uroa. 

■  Btfort  generally  contained  a  normal  or  siubnormal  ([uantity. 
Ouriny  souuiLiuius  couLuinud  a  con<>idurable  excess,  at  ottmr  times 
only  a  sligbtexce»s,  according  as  the  separation  corresponded  more 
or  less  aoourately  with  the  chaagos  of  secretion  ;  thus  if  urine  waa 
jawed  at  4  p.ni.,  and  if  just  as  urine  was  going  to  bo  passed  at 
p.in.  a  fit  occurred,  then  the  5  p.m.  urine  might  be  called  during, 
woold  obviously  be  mixed  witli   titu  excretion  of  say  three- 

*  This  OSM  aud  10010  of  tbo  abuve  argutnccita  vill  be  lotmd  la  Brain,  pari 
1)..  IBDCl 
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quartora  of  an  hour  preceding  the  fit  in  wbicii  the  exoretioQ 
mas  emftll. 

But  bearing  these  caascB  of  flQctuELtioQ  ia  mind,  one  always  got 
a  great  Bscess  of  aric  acid  to  ibe  hour  after  the  fit,  aad  a  loore 
iDodur&be  vscnas  in  the  urine  drawn  ac  the  time  of  tlio  fit. 

Thus  on  the  day  of  admisfiion  6b«  bad  a  St. 

Before,  pMsed  at  3.15  p.m.,  pale  straw  coloured,  1009,  garo — 
Acidity       =  l-O  oc.  of  decinontml  soda  solutiou. 
Urea     ...  -75      per  cent.)    1—23  1  of  urio  aeid 

Urio  acid  =    -03360      ,,         I         to  33  of  urea  (nearly). 

Ihaing,  drawn  oS  at  the  time  of  the  fit,  at  i.iS  p.m.,  turbid, 
1012,  gave— 

Acidity       =  I'S  oc.  deoinonnol  aoda. 

Urea    ...  =  1-0      per  cent,  j      .     j_^y  (nearly). 

Urio  acid    -     -06048     ..  I  >■'  {a^iyf- 

But  ebvioosly  there  wti9  a  misttu-e  of  during,  with  the  urine 
two  ftnd  a-haji  lioiirs  before  the  fit. 

After. — Oriau  drawn  at  6.15  p.m.,  one  boui-  after  the  St,  was 
60  ec.,  amber,  turbid,  1020,  and  gave — 

Acidity...  =^  7'6  oo.  decinormal  soda  =  4-4  grg.  per  hour 

acidity,  calculated  as  oxalic  acid. 
Urea     ...  =  M         percent.  —  10-1  gi».  ur«». 
Urio  acid    =     -10080      „  ^.       -Oa  „  uric  acid. 

Relation  uric  acid  to  urea,  1 — 11. 

FtbruaTtj  37,  1895. — Urbe  of  Inenty-four  bonre,  ending  thJK 
momiog,  was  1275  cc.,  turbid,  1011,  and  gave — 

Acidity...  4"0  CO.  —  49"2  grs.  hi  iwenty-four  hours,  =  2-0  gr8.« 

per  hour. 
Urea  1-8  per  cent.         351  grs.  —  14-0  grs.  per 

hour. 
Urio  acid    -04704  per  cent  ~  9-1  grs.       -37  grs.  per 

hour. 


1—37. 


On  khla  day  she  had  a  fit,  and  the  urine  during  was  lost,  the 
ipeoimon  after  was  saved,  and  was  tbti  tsxoretion  of  exactly  one  boar. 
]l  was  57  ec.,  amber,  eilightly  turbid,  1022,  and  gave — 

Acidity       ...     8-4  co.  =     4-6    grs. 

Urea 1-8  per  coul.  ==  18'8       „ 

Urio  acid  ...        13440   „     -    1-08    „ 


1—13. 
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1—44. 


1—34. 


tbis  •faowrs,  m  compared  with  tho  hourly  escreUon  of  tbo  dny 
jbeijrethe  fit,  that  area  was  vt^ry  slightly  dinimi^hed  after  the  fit, 
ttbfle  urio  acid  was  neuiy  thrL-e  liiuca  as  much  after  the  fit  as 
Ibdonit.* 

^«  see,  then,  that  the  urine  after  a  fit  hns  generally  these 
; ;  it  lias  a  high  sp.  gr.,  often  very  liigli  as  oomparetl  with 
Tk/We  and  during.  It  in  often  turbid,  and  depositii  urati^a  oi'  uric 
l4ad,orboth.  It  is  highly  acid,  this  Imjidk  I  t^'uk  entirely  duo  to 
Ifte  large  amooiit  of  uriu  iicid  (ofton  frou  uric  acid)  which  it  contains, 
\uA  ihowiiiff  nothiug  whatever  as  to  the  alkalinity  of  the  blood, 
:  isproh«hly  high  at  the  tiineof  Huch  a  large  excretion  of  uratefl- 

I  another  example,  March  10,  1895- 

Urine  of  24  hour?,  slif^htly  turbid,  1014. 
Urea        ...         ...     1-G         percent. 

Orioaoid 03696  pur  cuat. 

Ufloe  4  hoars  before  tbo  fit  1010. 

Urea        -9        porconb. 

Drie&cid '0268$  per  cent- 

Drinc  drami  at  time  of  fit  containing  of  coarse  also  the  excretion 
:  <i  the  prerioas  4  hoars. 

Acidity    -88        cc.  i 

Urea        1-2        percent.         1—10. 

Uiioaeid -0303  per  cent.   I 

Orine  wic  hour  after  the  fit,  pale  amber,  turbid,  1092. 

Acidity     Jj-6  oo. 

Droa        1*0         percent.    1—20. 

Drio  acid -05040  pyr  cent. 

Hem  we  have  a  dimini&bcd  excretion  1 — 44  in  the  twenty-four 
[boon  preceding  the  fit,  a  slightly  inoreased  excretion  1 — 34  in  the 
I  pawed  four  hours  before  the  fit. 

A  diminished  excretion  in  the  urine  drawn  at  the  time  of  tbu 
St  being  aLto  the  excretion  of  the  four  hours  preceding  it,  1 — 40 
ebowiog  that  there  was  a  fluctuation   In  the  direction  of  minus 

K'cntion  in  the  houm  immediu-tely  preceding  the  fit. 
Aztd  lastly,  we  have  a  plus  excretiou  ia  the  hour  following  the 
.  this  being.  I  think,  probably  cnnipnsed  of  a  very  large  excretion 
in  tbo  20—30  minutes  following  tbu  fit  with  a  lessened  excretion 

*  Compare  -witfa  the  cuawtioii  of  {atigoe  la  ctuplvr  tIU. 
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aft«r  this,  tliv  differutictis  in  thu  siiddeuQCSS  and  steepnoss  of  t 
WftVGS  of  fluctuation  accounting  for  the  differeuoos  in  TOlatioo  foam 
after  different  fits. 

With  regatxl  to  the  large  excretion  cfigr  fcho  fit,  we  must 
ia  aiiud  that  it  is  the  uric  acid  in  tbo  blood  "that  altera  the  bloi 
pressure  aud  uffccts  the  inlm-crftnial  circulation;  and  it  i«  only 
oftur  it  baa  been  in  excess  in  the  blood  for  soaic  little  time  tb: 
it  b«giii6  to  be  found  Ju  «xc«st«.  iu  the  urine. 

Ah  regards  effects  on  the  hlood  pressure  aud  intra -craaial 
oulation,    (ho&c  are   prolwbly    most  marked  just  at   the  time 
change  from  low  to   high  pressure,   lience   the  fit  comes  early  in 
the  uricacidiBmiu,  and  precedes  the  great  excretion  of  uric  acid. 

See  again  March  19,  18i>Q.  urine  of  twant>--fuur  hours,  eadiug 
e.O  ft.m.,  1—34. 

Urine  at  9.15  a.ra.,  1—56. 

Urine  at  12.13  p.na..  time  of  fit  1—70. 

"Urine  after  fit  l,lo  p.m.,  1 — 9. 

Hei'e  we  have  a  rather  plu!^  excretion  on  the  day  before  the  fit, 
ooQiiidiirable  retention  bolorc  9  a.m.,  u  greater  relODtiou  betvoen 
and  12,  followed  by  a  very  greittly  plus  esoretiou  betweso  12  and 
1  p.m. 

Evidently  the  fluctuation  which  produced  this  fit  began  about 
7  or  8  a.m.,  and  the  retention  continued  and  increased  up  to  about 
13  noon,  then  follovcd  the  opposite  and  resulting  plus  exoretioo, 
producing  the  fit  at  12.10  and  the  excretion  of  1 — 9  between  thai 
and  1.15  p.m. 

The  parallel  between  thiti  fluctuation  and  that  whidi  produces 
the  uric  acid  headache  is  alniost  absolute :  the  differanoes  arc  those 
of  tinio  and  degree  only. 

Now  we  can  control  the  uric  acid  headache  by  controlling  the 
uric  acid  lo  an  extent  which  iBAveg  little  to  be  desired :  can  we 
control  alflo  uric  acid  epileptty  by  the  same  cneanii  7 

This  was  the  question  I  bavo  ondcftTonred  to  answer  by 
obsenring  this  case,  and  I  chose  it  iu  prefareoce  to  other  cases. 
beoaiise  the  history  seemed  to  show  tbst  the  fits  were  here  remark- 
ably regular  in  their  weekly  cycle. 

I  ox&mined  the  urine  before,  duW't^,  and  after  more  than  fiftoca 
of  her  fitn,  and  the  re.tult»  in  all  were,  as  regards  the  main  points, 
practically  identical  with  tboee  given,  and  I  would  undurtalio  to  tell 
io  any  case  when  urine  was  collected  in  this  manner  which  was  tlio 
urine  of  the  hour  following  the  &t.  This  urine  also  has  a  charac- 
teristic which  I  have  not  mentioned,  though  it  is  of  very  greah 
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oopoTtaiMM,  viz.,  Ib&t  when  a.  patient  in  taking  drugft,  »tich  u  an 
ndidd  or  a  salicylate,  which  givt;  a  markE)i:1  reaction  in  the  urine, 
toA  reaottoa  is  olmoat  cou)plet«ly  absent  from  the  unoe  pas&ecl 
19  Ih0  hoar  follovring  the  St. 

I,  fortDiiately,  noticed  ibis  point  in  the  iiriiu?  of  tbp  very  firat 
aae  ot  epilepsy  I  cxaminc<l,  and  I  ha%'c  mcDtioiitid  il  before  in 
■efanmoe  W  the  ob8erra.tion8  of  Me«ar8.  Hertn'  and  Smith  on 
fDtra&etion  in  tbe  iotestines;  and  as  explaining  hIso  both  th« 
asalaria  of  paroxysmal  bietnoglohinurin  (see  chapter  xii.)  and 
djvpeptfia,  and  the  presence  of  excess  of  putrefactive  product.^ 
bom  the  intc^tinus  in  tbe  urine  after  au  epileptic  fit.  Under 
dlMe  eooditions,  not  only  is  there  no  abBOrption  of  drugs  froai 
tht  tlotmch  and  intestines,  but  putrofaciion  soon  talced  tho  place 
of  dlgesliod,  and  tbe  products  formed  under  its  influence  account 
■aaplotoly  for  the  oxalates  aud  excess  of  aetheroat  sulphates  found 
kleroa  in  the  urine. 

To  suggest,  as  tho  above-named  authors  have,  that  those  pati'O- 

betire  produota  found  in  tbe  urine  after  a  dt  may  represent  tbe 

CUM  of  the  Gt  is.  in  my  opinion,  to  put  the  cart  In  front  of  the 

iant,  make  a  hopeless  muddle  of  avaatt  and  elTecL.,  aud  brin^;  a  pea 

wap  fog  over  a  clear  sicy.     Tbe  only  simple,  complete,  and  efficient 

opbuuktioD  is  that  tho  circulatory  changoM  which  excess  of  uric  acid 

ia  the  blood  prodaceD,  affect  on  the  one  hand  the  intra-oranial  oircu- 

iition  and  produce   the  Bt,  and  on  the  other  tbe  stomach  and 

inlrtrinftn  and  bring  di^^estion  and  abwrptiou  to  a  utandittill  ;  failure 

otAbsovpcioD  explains  the  ab&ence  of  tbe  drugs  from  tbe  urine,  and 

OOMS  of  putrefaction  explains  the  production  of  tho  produots  which 

ultimately  appear  there.     Prociaely  the  sam«  thing  aUo  occursi  in 

the  Drio  acid  hoadachu,  for  when  this  is  euvcru  diu^ii    iiibroducod 

to  the  stomach  produce  absolutely  no  physiologicHl  effect,  and 

nob  appear  in  the  urine  (ill  the  he&dacho  is  passing  off;  and 

if  th«  gOfttric  upset  is  continued  for  tiomo  time  it  ofti^n  ends  in 

raaiitjng,  and  tho  food   is  then  found  to   bv   almost  undigested, 

Ibough  it  bos  perhaps  been  in  tbe  atouiacb  long  enough  to  haTo 

been  completely  digested  and  absorbed, 

In  all  these  cases  if  you  control  the  uric  acid  you  will  ooulrol 
also  tbe  headache,  the  fits  and  tho  gastric  upset ;  all  will  improve 
iogatbor,  for  all  are  (iue  to  one  ajad  the  same  cauitu— the  altered 
circulation  which  is  common  to  the  whole  body. 

Now  in  tho  ease  of  Emtiia  S.,  on  December  SO,  1894,  she  had  a 

while  taking  both  salicylate  of  «odu  and  iodide  of  potasaium 

timee  a  da^i  ^^  nnoe  be/ore  the  fit  gare  a  ([uantity  of  iodide 
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when  a  ailrer  salt  was  added,  and  a  dark  purple  with  perohloridQ 
of  iroD. 

Urine  dufittg  gave  distinctly  le^s  iodide. 

Uriftc  afUr  with  a  relation  of  uric  acid  to  urea  of  1 — 10  gave  DO 
iodide  of  jiilver,  and  only  n  very  slight  purple  with  the  iron. 

I  shall  uow  give  the  whole  of  her  fits  in  the  form  of  a  table,  in 
which  I  shall  also  note  the  interval  between  each  fit  and  the  one 
precsdiog  it,  health,  diet,  drugs,  and  remarks,  and  we  can  thus 
3«e  at  a  glance  any  vanatioos  proeoDtcd  by  the  fits  and  the  oor- 
reepooding  variations  in  diet  and  drugs  made  with  the  object  of 
affecting  uric  aotd. 

Her  first  fit  was  on  December  7,  said  to  be  one  week  after  tbe 
previous  one,  her  hcaltb  and  diet  wore  thoeo  of  litr  ordinary  life, 
and  she  was  taking  no  drugs. 

On  Decttmber  10  I  put  h«r  on  absolute  milk  diet,  and  gave  her  a 
mixture  conta-iniDg  perchloride  of  mercury  niid  iodide  of  potassium. 

On  Docomber  19  she  had  a  fit  1 2  daye  after  the  previous  one. 

On  Deoember  20  I  stopped  the  mercury  and  gave  iodide  of 
potasfiium  and  salicylate  of  soda,  leaving  the  milk  diet  as  before. 

Oq  December  30  she  bad  a  fit  H  days  after  the  previous  one. 
making  8  fits  in  30  days. 

On  Jonuar)'  2,  1895,  ebs  got  slight  tonsillitis  with  rtused 
temperature,  which  became  normal  on  the  1th. 

On  January  G  tibe  bad  a  fit,  V  days  after  tbe  previous  one.  but 
I  think  thnt  this  short  interval  was  probably  in  part  the  resnlt  of 
the  attack  of  tonsillitis,  which  would  cause  a  Buctuatioa  la  mte 
excretion. 

After  the  fit  on  January  ti  the  iodide  was  left  off,  and  tiie 
ialicylate  given  alone,  and  all  drugs  were  left  oCf  January  13. 

I  now  began  to  test  the  effects  of  diet. 

On  January  IS  she  hod  a  fit,  13  days  after  the  previous  ooe, 
while  she  was  still  on  milk  only. 

On  January  21  fish  was  added  to  her  diet,  and  on  34th  meat  was 
added,  and  she  continued  to  take  milk,  lisb  and  meat  till  Pobruary 
11,  when  bocf  tea  nais  oddvd,  and  she  continued  to  take  milk,  fish, 
meat  and  beef  tea  till  February  16,  when  the  beef  tea  was  taken  off, 
on  31st  the  meat  was  taken  off,  and  on  2Ath  fish  was  taken  off,  and 
she  was  again  on  milk  oloiic. 

Bho  tuwl  a  fil  on  January  31,  13  days  after  tbe  previous  one,  and 
makiiif;  8  fits  l>t  ^''^  days.  At  iha  date  of  the  last  of  these  fit«  she 
had  boeo  oit  tlub  for  10  days,  and  on  meat  for  7  days. 

So  (or,  Ihoii,  diet  had  not  affected  the  frequency  of  tbe  fits  for  13 
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^M  ikyt  was  the  loageat  inlvrv-aJ  sfao  bad  had,  ind(^od,  it  swomed  rathor               ^| 

^M  M  it  the  addition  of  fleah  food  hod  iacrensed  the  intarval,  and  I               ^H 

^m   ihodd  D0(  be  surprised  if  this  was  the  case  ;  for  iu  the   oatto  o(  the                ^H 
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uric  aoid  headaohe,  taking  meat  stedrdil;  evory  day  does  not  produce                ^| 

ft  headache  nearty  so  quickly  as  to.king  it  only  for  one  dfty  or  one                H 

meiU:  fend  the  rcann  ia  thai  the  steady  daily  iotroductioQ  of-  qHo                  ^| 
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acid  toods  at  fir»t  to  k«cp  the  blood  clear,  while  a  eingU  dose 
not  raise  the  acidity  much,  and  as  soon  an  ibe  acidity  falls  it  gob 
into  the  blood  and  proilucoe  tiigD!^  of  its  presence. 

The  next  fit  was  on  February  A,  -i  daya  after  the  previous  one? 
aod  the  next  on  FobruiLr)'  11,  7  days  ailet  that,  and  tbe  next  on 
February  17,  6  days  later,  making  3  fits  in  17  days,  a  vory  different 
record  from  the  two  previous  !iehe6. 

From  February  25  to  March  11.  she  was  on  milk  only;  on  March 
11,  beef  tea  was  added  and  continued  till  March  IG. 

Od  Febitiaiy  27  she  had  a  fit  ten  days  after  tbe  previous  ooe,  i 
aocond  on   March  10,  11  dayn  after  it,  being  on  milk  only,  and 
third  on  March  19,  9  days  lat^r  when  8h«  had  been  on  milk  and  beef' 
tea  forB  days  ;  thia  making  3  fits  in  30  dayis,  or  tbu  same  r« 
tbe  6r8t  two  Rories. 

Now  canto  what  was  rather  a  surprise  to  me;  on  March 
beef  tBa  was  left  oCT,  and  on  March  ^1  she  was  put  on  farinaceon 
diet,  which  includes  bread,  puddJngtt,  and  tea  iu  addition  to  milk. 

Sho  now  had  a  fit  on  Mai'ch  25  (or  rather  2  close  together  which 
I  count  as  1,  as  both  were  duo  to  the  same  fluctuation  of  urates] 
€  dnyR  aftor  thi^  previous  one ;   another  on  April  2,  8  days  later, 
and  a  third  on  April  6,  4  days  after  that,  making  3  fits  in    ICkj 
days. 

Now  as  I  say  thie  was  rather  a  surprise,  for  though  I  expect 
that  the  beef  tea  might  have  some  effect,  it  was  left  off  on  March  10,^ 
and  yet  the  quickest  time  of  all  was  the  fit  on  April  6,  i  days  after 
the  previous  one. 

I  confess  that  at  thU  point  I  felt  rather  at  sea:  but  I  ohanood 
one  afternoon  to  go  into  the  ward  just  as  she  had  finished  her  tea, 
and  looking  into  her  cup  I  saw  that  what  remained  waa  very  dark 
coloured,  and  it  had  evideally  been  rather  strong.  This  led  me  to 
enquire  how  much  tea  was  included  iu  the  farinaceous  diet*  and  I 
found  that  she  bad  four  breakfast  cups  a  day,  two  at  breakfast  and 
two  at  tea,  and  further  t^m^nirin^  as  to  the  amount  of  tea  leaves 
used  to  makti  this  amount  of  tea  and  taking  it  that  one  pound  of  tei^| 
contains  175  grs.  of  tbcint,  I  found  that  she  was  thus  introduciog^ 
into  her  body  nearly  3  grs.  of  theJne  a  day, 

And  as  wo  have  ^een  that  catfeine,  theine,  theobromine  and  all 
similar  xanthin  compounds,  are  practically  equivalent  to  uricaeid< 
(see  fig.  38),  she  was  thus  quietly  pouring  iu  the  oqui%'alent  of 
ieaet  20  grs,  of  uric  acid  a  week. 

And  it  was  thus  little  to  be  wondered  at  that  with  the  help  of 
heef  tea  from  MfLTch  11  to  16  her  fits  had  boon  more  frequent. 
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After  tnaking  this  discovery  I  stopped  her  tea.  on  April  11,  leaving 
!ieriariDac«oii8  diet  otherwise  as  bcfotc. 

She  DOW  bud  ft  fit  nn  April  IT,  11  days  after  the  previous  one. 
notber  on  April  2i,  7  days  later,  luicl  a  third  oa  May  0,  11  days 
■ncr  that,  makint;  S  fits  in  20  days. 

On  May  6  she  waa  again  given  tea,  bei*  diet  being  otherwise 
Cluttered,  and  she  bad  a  fit  on  May  13,  8  days  after  the  provious 
ooe,  B  second  on  May  31,  8  day^  later,  and  a  third  on  Mn.y  31,  10 
days  aiter  that ;  making  3  fits  in  26  daji!,  or  slightly  quicker  than  in 
tbe  previous  series. 

I  now  decided  that  I  would  try  and  diminiah  the  frequency 
i  of  fits,  BO  I  put  her  on  fitrinaceous  diel  without  tea,  and  gave 
ber  salicylate  of  sodium  with  iodide  nf  {lotaHsiiim,  the  former  to 
eliminate  as  much  &3  possible  oi  the  uric  aoid  eho  might  have  in  hor 
body,  and  the  second  to  prevent  it  from  combining  with  an  altcali 
wbeo  in  the  blood,  (or  it  is  apparently,  a.&  I  have  said,  the  combina- 
doo  of  uric  acid  with  alkaline  or  oeutral  phosphntes  in  the  blood, 
(diich  prodacee  all  the  physiologicnl  and  pathological  Qffocta  which 
I  hare  be«n  led  to  attribute  to  nric  acid.  I  also  allowed  her  to  get 
op,  she  having  been  in  bed  the  whole  of  the  previous  period,  about 
six  months  in  all. 

With  this  change  of  diet  and  drugs  aha  want  without  a  fit  For 
ft  whole  month,  and  had  had  no  further  attack  whoa  she  left  the 
bocpita!  at  the  end  of  June. 

The  diet  treatment  did  not  cause  any  loss  of  weight  an  in  the 
case  previously  mentioned,  for  she  kept  uhout  90 — 1)1  lbs.  daring 
the  whole  of  her  stay  in  the  hospital. 

On  several  occasions  the  temperature  was  lower  thirty  minntos 
•Iter  a  fit,  i.e.,  when  there  was  Ktill  plus  uric  acid  passing  through 
tba  bk>od,  than  at  the  same  hour  next  day  when  there  had  been  no 

•At  (see  6g.  Q). 
I      Thus  on  May  6,  half  an  hour  after  the  fit,  the  temperature  was, 
in  (be  mouth  98^ ;  in  the  rectum,  98--l°. 

May  6,  name  honr,  in  the  mouth,  99^;  io  the  rectum,  99*4". 
■       On  May  31.  half  an  hour  after  a  fit.  the  lomperaturo  wii>s  in  the 
l«he  mouth,  98-4  ;  in  the  rectum,  g8'6". 

W        On  June  1,  do  fit,  the  temperature  was,  iu  tbo  mouth,  98-8^  ;  iu 
tli«  reetum,  99-6°. 

Oq  another  occaskin  the  temperature  was  again  slightly  higher 
on  the  day  after  the  fJt,  and  ou  a  fourth  occasion  there  wao  no 
diSioreaoe  between  the  temperature  on  the  day  of  the  fit  and  on  the 
loHowing  day. 


UBIO    AClD.—CBAPZRa   Vtl. 

It  U  remarlc&bla  thtit  witb  tho  nricAcideemifi  mth  and  aft«r  the 
fita  there  is  nob  &  gro&ter  distance  between  the  temperAtares  io  the 
mmitb  &nd  reobum  ;  bat  if  thu  colbemia  wus  Berere  and  tbo  obatrao- 
tioa  of  oapillaries  great  and  general,  the  nutrition  and  combostioD 
of  the  whole  body  might  bo  hindorcd,  and  thon  there  would  be  a 
diminished  produclioD  of  b«at  (eec  "  Causation  of  Fatigue,"  ch8pl«r 
viii.),  and  then  according  to  Bfarey'a  rule  (see  deaoription  of  fig.  6) 
the  two  temporaturoR  would  tend  to  come  together  rather  than  to 
be  wide  apart,  aa  they  are  in  tho  physiological  ooUfemia  of  the 
alkaline  tide  (lig.  5). 

And  now  for  a  general  Burvoy  of  the  flucluutiona  shown  in  the 
table. 

The  fits  aoQordiog  to  history  were  very  re^olar— oae  in  a  week, 
or  3  in  21  days.  After  a>lmi«sioQ,  ou  milk  only  and  some  drugs, 
tbey  fell  to  3  in  30  and  3  in  32  days  ;  then  tuumal  food  was  put  on 
and  lliey  qutdieiied  up  to  3  iu  17  dayts  \  this  was  left  ofT  again,  and 
bhey  fell  to  3  in  30  days ;  eome  beef  tea  and  tea  were  given,  aod 
they  quiukeiicd  to  3  in  16  days ;  Ihuse  were  left  oCT,  and  they  fell  to 
3  in  2d  days,  lea  was  put  on  again,  and  they  quickened  sligtitly  to 
8  in  3C  days. 

And  then  when  tea  wm  loft  off  and  Home  drugs  were  given,  a&  at 
firat,  tbey  fell  lower  than  tbey  bad  been  daring  the  whole  of  her  _ 
previous  stay  in  t!ie  hospital,  30  days  elupsing  without  any  Qt.  f 

There  are  no  doubt  some  who  would  argue  that  this  was  all  pore 
chacoe,  and  that  her  tita  would  have  iiiricd  in  much  tho  same  way 
if  DO  alterations  in  diet  or  drags  bad  been  made. 

I  oau  only  say  that  such  an  argunmnt  has  Uule  in  it  to  recoaNJ 
mend  it&elf  to  my  mind,  for  i&  alinosl.  passes  the  boancis  of  possibls 
ehance  that  the  fits  should  by  accident  have  raried  in  such  remark- 
able correspondence  with  the  changes  we  made  in  tlw  one  acid 
introduction. 

It  leaves  out  of  count  also  entirely  the  iiunierous  oases  m  which 
k  diet  free  from  flesh  food  has  produced  a  mora  or  leas  marked 
alteration  iu  the  niunbor  of  fits,'  or  a  diet  in  which  the  floeh  is  only 
teduoed,  has  produced  a  dietlnct  reduction.* 

I  iutva  seen   it  suggested   that  meat  food  aeta  as  a  genaralj 
a^olant  to  tho  uurve  centres,  like  com  iu   the  food  of  borsM;' 
^ot  ID  the  uric  acid  headu-che  (uiigraine)  this  is  certainly  not  the 
oMS,  u  Ibis  bcadacbo  is  not   iulluenoed  at  all  by  tbo  general 
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knl  o(  Ditrogenoua  excretion,  but  only  by  the  beight  of  utio  mdA 
ibvre  area,  vhich  ia  &  measure  ot  the  quantity  of  uric  n.c!<3  passing 
throo^  iho  blood ;  and  this  be&dacbe  can  be  produced  by  tlio 
tngestioQ  of  oric  acid  or  xnnthin  compounds  equivdent  to  it,  whicb 
(ncre»8e  the  oscrotion  of  uric  acid,  but  liardly  affect  total  nitrogen  ; 
tad  io  the  above  cose  it  ralhor  appears  as  if  beof  tea  and  tea,  which 
ntrodnced  xnnthin  and  uric  noid,  hod  a  wmiUr  effect  on  the  fits  of 
^ilepsy.  On  the  other  band,  in  migraine  you  m»y  ke«p  urea  well 
on  the  phyfiiological  luvel  (3j  gn.  per  pound  of  liody  weight  per 
ity),  aod  provided  yon  do  this  with  milk  and  vegol&blo  Hulistan««9, 
irhiah  do  not  introduce  much  uric  acid,  there  will  ba  no  increase 
twadaehe  (stee  also  fig.  60  and  remiirkit  on  it). 
The  point  about  migraine  beyond  which  tberc  is  no  appeal,  is 
that  if  you  control  uric  acid  you  control  the  boadache,  without 
attflodinf;  to  aoytbing  else  ;  I  am  suggeatint^  that  tbo  same  will  l>e 
loond  to  hold  for  opilapt^y,  only  here  the  control  mURt  be  more 
pi>werful  and  complete,  and  may  be  correspondingly  more  difficult 
Io  obtain. 

It  further  takes  no  notice  of  the  fact  that  it  is  almost  impossible 
to  regard  the  uric  acid  ftticCuation  above  doseriVied  as  a  consequence 
of  the  fits,  while  it  is  ensy,  looking  to  the  important  influence  which 
(his  lubstonco  exerts  on  tbe  nutrition  and  function  of  almost  all  the 
tiMnea  of  the  body,  in  tbo  urio  acid  headache  for  iDstanoe,  to  regard 
it  a«  a  OVUM. 

I'hcn  I  believe  that  as  a  matter  of  fad  thflre  are  really  to  be  met 
wilh  oil  gradations,  from  a  mere  temporary  absence  of  mind  up  to  a 
■mere  epileptic  lit,  and  nothing  is  more  common  than  slight  absence 
of  mind  in  mental  depression,  or  the  oric  acid  headache  (see  also  Sii 
J-  Criehton- Browne,  Lancit,  1895.  vol.  ii.,  p.  4,  for  many  intereRting 
ooDQections  between  dreamy  mental  states,  migraine  and  epilepsy). 
In  the  uric  acid  hcodaohe  reasoning  it^  diilicult  und  has  to  be 
loroed,  and  the  mind  becomcii  a  complete  blank  for  words  or  for 
mxatm,  which  in  ordinary  conditions  one  knows  almost  as  well  u 
one's  own ;  on  the  other  hand,  either  before  nr  after  the  headache, 
vbeo  Ifae  blood  is  cleared  of  uric  acid,  there  is  mental  brightueBB 
aod  well  being,  a  feeling  of  pleasure  in  living  and  thinkint;,  and  work 
bdoDO  ftt  doable  speed  and  with  comparatively  httle  trouble:  and 
■U  thfiM  things,  1  can  aDSwor  for  it.  vary  absolutely  with  the  urio 
MoA  in  the  blood. 

Whai  I  said  about  the  association  of  the  uric  acid  hcodaohe  with 
tiephritiii  appUoB  also  to  epilepsy  iu  any  case  that  ia  due  to  oric 
fecid,  {ornephritia  means  ohronic  oollienjia,  and  with  this  the  fit«  will 
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be  more  froqueot  uid  Bctvere  aud  legs  amennblo  to  druga  and  diet, 
thftD  in  c&Be»  where  the  kidneys  rem&in  sound.  Do  we  uot  get  bare 
also  a  side  light  on  Lbc  cauKuttun  of  tbo  houluohu  and  ills  ol  unemia  ? 
Af  I  have  poiuted  out,  the  treatmout  of  colleemia  removes  the 
aymptoiiiB  of  uraBtuia  {Brit.  Med.  Jour.,  November  30,  1889,  aad  see 
also  chupter  xiiL). 

I  owe  to  the  kindness  of  Dr.  0,  Mordhorat,  of  WiesbadoQ,  the 
notea  of  a  most  intorojitinK  case  vfhich  occurred  in  his  practice. 

It  wiLB  that  of  a  lady  whose  knee  and  foot  joints  showed  large 
dupoeibs  uf  urates,  and  who  wuk  ordortid  to  Luke,  in  addition  to  hot 
baths,  a  strong  atkhline  water  (Wiefihaden  gout  water). 

One  day  aho  took  more  of  the  water  than  had  beau  ordered  foe 
her,  and  at  midday  she  had  a  very  Mvere  attack  of  epilepsy,  the 
firab  she  had  ever  experienced. 

Dr.  Mordborst  had  her  urine  coUecled,  and  (ousd  it  lo  give  a 
relation  of  uric  acid  to  urea  of  I  tn  15. 

In  another  case  Dr.  Mordhorst  put  u  patient  who  stifferod  from 
epilepay  (1  to  2  uttaoke  in  a  week]  on  two  bottles  of  Wiesbaden  gout 
water  a  day,  and  while  she  took  tbie  quantity  the  attacks  discon- 
tinued. 

She  ban  now  boon  on  this  troatroont  for  tbroo  years  always  with 
the  same  ^ood  results,  hut  if  the  water  ig  left  off  the  attacks  roturo. 

This  in  very  iuturefitiiig  and  reminds  one  of  the  value  attached  to 
the  use  of  alkalies  as  additions  to  the  bromides  in  epilepsy,  by  the 
late  Dr.  BB^aUG  (Practitioner,  1883,  vol.  xxx.,  p.  95).  Dr.  Hadcliff 
us«d  potash  salts,  aod  Dr.  Mordborst  soda  salts,  but  probably  the 
effect  was  in  both  caaoB  the  aajne. 

lo  thecaseoftheabove-mentionedlady  the  alkali  met  with  a  lar^ 
amount  of  urate  in  the  body,  and  brought  into  the  blood  ou  the  day 
of  the  attack  more  than  il  could  hold  iu  complete  oolutiou,  heocfl 
there  was  for  a  time  considerable  callaemia,  resulting  in  high  bloo^^ 
pressure,  suflicient  to  produce  a  fit.  ^^H 

In  the  other  case  where  the  alkali  was  taken  steadily  for  yeaRr 
the  quantiiy  of  urio  acid  to  be  acted  on  was  probably  never  so 
lai^e,  aud  the  alkali  uot  only  provided  for  &  steady  excretion  of  uric 
aeid  prcvontinj;  thictiiationg  (the  f^ireat  causes  of  attacks  l>oth  of 
headache  and  epilepsy),  hut  il  was  able  lo  hold  the  whole  of  the 
urio  acid  passing  through  the  blood  in  fairly  good  solution  (see 
remarks  in  chapter  v.),  no  that  coll«emia  was  iieTer  severe,  but  as 
soon  ax  the  alkaU  was  left  off,  fluctuations  in  exciction  agun  re- 
turned, and  th<>»e  presently  sufboed  to  reproduce  the  fits. 

And  it  is  just,  I  may  remark  in  passing,  by  producing  huoIi 
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SQaafttionft  in  urate  exorebioD  aa  are  seen  in  fig.  13  that  laul  and 
elberuetaL)  produce  fibs  atitt  do  harm  in  epilepsy  ;  iknd  upurt  from 
tbeictiou  of  any  uielals,  luiuilar  Quctuatious  ore  evidenced  by  the 
tMliogs  of  well-being,  which  often  precede  the  onset  of  a  i\t,  so 
ofwo  in  fact  that  paci«nl»  have  themselves  got  to  look  on  them 
u  wwningg.  I  aUo  owe  to  Dr.  Mordhorst  the  copy  of  a  paper  by 
Dr.J^ckermant),  "Zur  Atiologie  der  Epilepsia,"  from  ZeiUch.  /ur  die 
Stkandlung  Sehwachsinniger  f4rir/  Epileptischer,  1897.     Nr.  S. 

In  this  paper  reference  is  made  ba  J)r.  Mordhorst's  cases  and 
to  my  wriUnga  in  this  book  and  in  the  NeiiTolorj.  Ccntntlh.  on 
epilopay,  &nd  it  is  suggested  (hat  the  cause  of  this  disease  is  direct 
iiritatioQ  either  of  nerves  or  Derre  centtes  by  uric  acid  which  ia 
ifaroWQ  down  by  a  local  or  general  diiniuution  of  the  alkalinity  of 
the  blood. 

Th«  natural  outcome  of  this  etiology  U  the  Ireatmeut  of  tbe 
£8Mae  by  alkali  iu  the  form  of  Wiesbadeu  gout  water,  aud  several 
CMN  are  related  showing  improvement,  though  eoinc  are,  just  as 
He  shall  see  to  be  the  case  with  diet,  worse  at  tirat  and  bc^tter  later; 
00  doubt  in  those  casex  there  was  at  &rsl  too  much  uric  acid  for  the 
•J^tli  to  hold  in  oomplebe  solution. 

Diere  are  several  points,  however,  in  the  above  etiology  with 
■hiefa  I  eajioot  agree,  and  it  also,  in  my  opinion,  fails  to  explain 
lit  tbe  phenomena. 

Dow,  for  ioetanoo,  can  any  local  irritation  of  nervous  tiasues 
tooounb  for  the  pain  of  headache  or  its  vei7  obvious  relation  to 
poeition  and  blood  pressure?  How  can  we  expUiu  the  action  of 
idtritee  in  relicvirifj  boadaeho  or  epilepsy  or  tbe  value  of  corn* 
pnsaioQ  of  the  carotids,  or  again,  the  u»e  of  vcuosoution  in  ureDinia? 
Il  is  true  that  this  Utter  may  remove  a  smaU  portion  either  of  the 
acid  or  Qrie  acid,  but  its  most  obvious  effect  ia  surely  that  on  blood 
i|     waOBUre. 

K  Then  again,  acids  iire  often  decidedly  useful  both  in  epileptic  fits 
^nod  in  tbe  headache  and  drowsiness  that  precede  or  follow  thntn, 
^■Bd  the  nitrilos  also  diminish  the  lUkaliaity  of  the  blood.  It  seems 
lo  me,  therefore,  that  the  only  possible  explanation  of  all  the  pheno- 
mena ia  that  the  fits  are  due  to  high  blood  pressure  with  or  i,vithoDt 
heart  failure ;  that  the  high  blood  pressure  is  duo  to  coUiuraia.  which 
again  ia  dependent  ou  the  quantity  of  uric  acid  available  and  its 
eomplete  or  ineoutpleto  solubility  in  the  blood,  which  explains  the 
«bserved  eflucts  of  the  alkalies  used. 

Among  points  of  interest  in  the  above  pap«r  I  notice  that  Dr. 
Ackeriiiaiin  msists  strongly  on  the  abaonce  of  demonstrable  ohaogee 
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in  the  BUiatomy  of  the  nei-rous  system,  and  the  impoaaibilit f  ol  rocon- 
ciling  ftnyetich  chaogoswith  tho  irre^lar  phenomena  of  the  altacka. 

He  is  inclined  to  think,  however,  thai  epilepsy  caooot  be  ex- 
plainod  without  a.  diapoaition  to  formation  of  excess  of  uric  acid, 
or  the  urio  acid  diathesis,  and  be  is  aJso  in  favour  of  a  Bpecial 
dispoflition  on  the  part  of  Ibe  nervous  system  io  pregnant  women 
during  and  after  labour,  and  in  chihlren ;  but  ns  I  hnve  pointed 
ont,  all  thsse  points  cnn  he  expUinod  hy  the  iufluence  of  these 
physiologiool  condtlion»  on  the  fonnation,  solubility,  and  excretion 
of  uric  acid,  and  Uiat  if  tbei-e  is  any  disposition  on  the  part  of 
thfl  norrotis  system  it  htvs  reference  only  to  the  sizo  of  the  arteriee 
that  supply  the  brain. 

Ill  this  couucctiou  also  he  refers  to  the  difficulty  in  explaining 
the  absence  of  urmmio  phenouiena  in  cases  of  anuria,  but  here 
again,  though  th<?  blood  may  contain  exc««8  of  urea,  it  will  also 
probably  oontain  plenty  of  acid  salts,  it  will  therefore  remain  at 
least  (or  some  time  but  a  poor  solrent  of  uric  acid,  and  there  will 
be  no  severe  colleemia  and  hi»h  blood  pressure  tiuch  as  occiirs  in 
unemia,  till  near  the  end ;  then  with  a  general  failure  of  nutrition 
and  strength  the  blood  Iwcomes  again  porbapB  a  good  Bolvenl  of 
urio  acid,  and  more  or  less  collapmia  results. 

He  lays  great  stress  on  tho  many  point*  of  resemblance  between 
urffimia  and  opibpsy,  and  there  are  obviously  etlll  more  points 
of  resombkooe  whon  we  consider  also  the  headache,  the  eye- 
symptoms,  ttud  tbo  blond  preBsurv  ehftnges. 

I  am  indebted  to  Dr.  A.  J.  Iluhbard.  of  Hcmel  Hem|>3tead,  fm- 
the  intorosting  sugi^eation  that  thu  convulsions  of  bottk-fod  inf&nla 
aT«  piwtly  due  to  the  fact  that  in  taking  cow's  milk,  which  contain* 
one- third  more  caitein  than  hninnu  niiik,  they  are  relatively  oo  a 
highly  nitrogenous  diet  (see  fig.  OS).  I^r.  Hubbai-d  has  also  found 
that  fialicylate  of  aaHa  is  of  fur  more  value  in  (be  treatment  of  these 
troubles  than  the  alkalies  which  are  commonly  prescribed. 

Ihuynosis. — Thy  time  has  not  yet  arrived  for  any  dogmatic 
statements  on  this  point ;  but  where  epileptic  fits  have  recurred  with 
more  or  Icbs  rci^lar  periodicity  for  a  long  time,  and  also  resGmbla 
migraine  in  their  relation  to  dyspepsia,  muscular  «xertio«,  or 
meustraation,  are  accompanied  by  scanty  urine,  and  preceded  by  a 
glow  or  fnlbering  pulse,  and  when  also  them  is  no  syphilis  or  other 
OTsanio  cause  to  be  found  to  explain  tbeEroccurronce.Iwoald  saggesl 
that  they  may  he  duo  to  the  effects  of  uric  acid  on  tho  circulation  io 
the  skull  or  the  action  of  tho  h«art,  and  that  further  inveetigation 
or  tieattnent  from  that  point  of  view  is  indicated. 
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Tit  Intiieclions  /of  Tf«almtnt  are  very  much  ibe  eame  m  in 
Ibi  nae  of  migraine.  Aji  attempt  may  bo  mode  to  broAk  througb 
Ifae  fits  or  the  stupor  and  headache  which  follow  them  by  the  use 
of  such  drugs  an  acids,  oalomel.  morpbiae  or  the  iiittitos,  with  or 
•ritboul  temporary'  compiessiou  of  the  carotid.' 

t  have  sueii  a  i!on«iderahle  number  of  c<kses  whero  octds  did 
good  by  relieviiig  the  stupor  aiid  headache  that  follow  ttie  his, 
nd  in  roidc  of  theae  cases  the  patients  used  to  ask  for  their 
dow  as  800D  as  they  regained  oODBctouaneas.  Aud  it  is  interestiug 
to  remember  that  a  drug  which  wns  at  ona  time  regarded  as  a 
cpeeafic  for  epilepsy,  viz.,  iiitratB  of  silver,  acts  in  exactly  the  same 
way  as  the  acids  and  other  drugs  meutioued  uhovu.  Thus  in  the 
ThemjieutK:  Oiuette,  1896,  January  15,  p.  SO,  some  cases  of  epilepsy 
■re  iflportcd  as  being  curad  by  nitrate  of  silver,  and  it  is  further 
repiarked  that  argyria  relieves  many  nervouB  trouhles  ;  but  argyria 
meana  not  otily  a  deposit  of  silver,  bub  a  deposit  of  urate  of 
ahrcr,  just  as  I  have  explained  in  tlie  case  of  le&d  in  chapter  x., 
and  the  extcn«ivc  deposit  of  umtcs  in  the  fibrous  tissues  of  the 
body  means,  just  as  in  gout  (see  ohaptcir  xv.),  that  the  blood  is 
lor  a  lon^  time  relatively  clear  of  urates,  heucc  there  i<t  nu  colheuiia 
Id  caose  epilepsy  or  other  nervous  troubles. 

Ibe  diet  breattnent  must,  1  think,  la  very  strict,  and  milk  in 

most  eases  the  only  animal  food.     There  muBt  also  be  no  playing 

with  soup,  meat  extriicls,  strong  tea  ur  ooCTee,  us  it  is  quite  useless 

oat  off  niful  ■M\t\  allow  those  tilings  which,  aie  worse,  aud  contain 

Dourishmunt.     When  the  heart  is  strouij  and  the  his  Beem  to  be 

due  to  tbe  effects  of  high  blood  pressure  on.  the  circulation  of  the 

btain,  powerful  purgatiou  aud  a  rathur  poor  diet  may  not  hn  bad 

^^traatmeut ;  but  where  tlie  heart  is  weak  and  the  IJts  sueui  Lo  be  due 

^■o  its  tetiiporary  failure  before  high  blood  pressure,  every  oaro  should 

^be  taken  to  reduce  the  uric  acid  in  the  body  without  unduly  reducing 

VuM  and  nutrition, .and  it  may  be  well  perhaps  co  try  for  a  time  the 

naa  of  aome  di|}itali»  which  I  mentioned  above  as  having  been  found 

ttseftil  by  I>r.  B.  West.     It  may  he  %s  well  also  to  point  out,  with 

fcgard  to  diet  treatment,  tbaC  ia  this  diseano  just  as  in  headache 

mental  doprcwion  and  chlorosis  (aee  fig.  A2}  the  liret  effect  of  a  strict 

diet  may  be  an  increase  iu  the  frequency  and  severity  of  the  iits.     I 

mentioned  this  with  a  ooae  in  illustration  in  an  artiolu  on  the  Lrcut- 

auat  oi  tbeee  diseases  in  the  Spring  and  Summer  number  of  Brain, 
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when  ibia  mu  iom,  see  Lanut,  I83i,  vol.  i.,  SM,  kud  vol.  U., 
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1897,  and  pointed  out  that  it  was  neceBsary  in  such  canes  to 
against  discoaragemeot  either  of  patient  or  doctor,  as  the  tern; 
increase  of  the  trouble  is  merely  one  more  proof  of  its  relatii 
to  the  excretion  of  uric  acid  and  collsemia,  and  shows  that  tt 
has  only  to  be  continaed  to  produce  relief  or  cure,  and  I  notice 
interest  that  many  recent  writers  are  stating,  as  the  results  ol 
experience,  that  long-continued  treatment  by  milk  diet  ver 
qnently  diminishes  both  the  number  and  the  severity  c 
convulsions. 
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)Iektal  Dbpbession  and  FATrauE. 

HiitTAL  depre&uon  ia  a  coucoiiiitaat  symi)ti}m  of  (be  uric  acid 
bttdachu,  and  I  soon  found  that  by  influencing  the  uric  acid  I  could 
irotow  or  roinOTe  it  along  with  the  other  eymptoma  (Praetitioner, 
SOTember,  1888,  paper  on  "  Mental  Dopreesioa  and  the  Kxeretion 
of  Drie  Acia  "). 

The  condition  which  accompftiiiesthe  uric  ooid  headiicbe,  fortuiug 
A  «at  of  halo  round  it,  is  one  of  dulnoss  and  inahillty  for  effort, 
either  mental  or  bodily,  with  forgetfiilDoasof  n^RieB  of  persons  and 
IbiDgii.  It  is  closely  rulaced  on  the  one  hand  to  slBepinutifi,  and  on 
the  other  to  a  mental  disposition  to  lake  the  wor^t  possible  view 
o(  seU  and  all  that  concoms  it.  la  this  conditioD  self-retianoe  ia 
absolately  gone,  estreme  modefttj-  is  conimon  or  oveQ  habitual,  a 
feather  n-eight  will  onmh  one  to  the  dust,  and  even  the  greatOR^t 
lEood  foituue  will  fail  to  cheer. 

If    roii»ed   from    such    a   condition   a   considerable    amoant  of 

iniUbbilily  and  bad  tciDpor  iB  sure  to  be  manifcetod  q^uito  out  of 

irtioti  lo  the  require mcntii  of    the  case,  bo  that  those  around 

ifferer  are  soon  able  to  diaguusu  tho  oondiliou  (or  tbeuiBetves. 

It   seetnH  to  me   that  mental  depression   is  occasioned  by  a 

itor  gradu  of  tho  samu  coadition  that   produces  tho  uric  acid 

be,  that  is  to  say,  a    less  intense  coll«;inia,   or  by  coUatmiu 

•Mooiated  wilh  dobiUty,  or  weaknesB  of  the  heart  which  prevent 

the  great   rise  of   blood   pressure  which    occasions  the  lieadacbe; 

while  I  aow  rarely  or  never  have  enough  uric  acid  to  produce  a  bad 

be«daehe,  I  pretty  frequently    have  enough  to  pi-oduoo  soine  imt- 

■Iktily  and  mental  depreasion,  though  this  alfto  is  alight  compared 

to  what  it  Uftud  to  be. 

K       Oq  the  other  hand,  clear  the  blood  of  uric  acid  by  the  use  of 

Hftny  of  tho  drugs  which  produoe  retention  of  it,  aad  as  tho  pultie 

H|(fn«oa  is  reduced,  itsratti  ((uickoued,  and  the  urine  increased,  the 

"mental  t-ondition  alters  as  if    by   magic,  ideaa    Hash   tbrougli    the 

bmln,  ererytliing  is  remembered,  nothing   is  forgotten,  exercise  of 
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mind  nnd  body  is  a  pleaeare,  tho  struggle  for  oxieteccc  a  glor}', 
Dothiag  is  too  good  to  Imppoii,  tliu  imposaible  is  within  re&ob,  and 
(ntsfortUQCii  alido  like  watur  off  a  duck'n  baotc  (welUbeing).  To 
euch  a  terrible  extotit  are  we  tbo  croaturcn  of  the  ciraulation  in 
our  lir&in. 

Somo  have  ftssortcd  that  it  ix  oblivioa  men  saeic  for  when  they 
take  opiuni,  cocaine,  &c.  I  helieve  thia  to  be  a  gritaL  urror.  Give 
lue  an  etoniity  of  oblivioa,  and  I  would  exobit-nge  it  for  one  hour 
with  my  oerebral  circulation  quite  ttue  from  uric  acid ;  aad  opium  or 
eoeoine  wiU  free  it  fur  me,  but  oa  I  shall  show  later  oa  there  orv 
other  and  better  ways  of  obtaining  ihtK  friHidom. 

A  few  years  aj^o  (1890).  Punch  gave  an  extrcnoely  interesting 
iUuslralion  of  thti  condition  I  um  hero  tweaking  of.  I  (lid  not  DOte 
it  at  the  time,  and  canuot  now  ^ive  the  rcfurcoce,  but  it  was  some- 
what as  follow*! :— A  yoUDg  or  middle  u^ed  man  i-i  repreiieDted  re- 
clioiog  in  an  easy  chair  in  n  comfortable  or  even  luxurious  sitting 
room.  I  think,  but  I  am  not  quite  (»]rt&iii,  that  the  hour  is  said  to 
bafefleniooa.  Uo  tho  floomear  him  is  lying  a  dog,  rusting  or  sleeping 
with  half  an  eye  open.  Ptinek  then  goee  on  to  tell  that  this  young 
mail,  in  spite  of  hi&  comforts  and  luxuries,  Is  not  liappy,  and  the 
eauae  oE  his  misery  is  the  uncomfoi-tabte  thought  whioh  has  gradually 
forced  iteelf  into  lii»  brain,  bhut  Lis  dog  dous  not  lovo  him.  Preeeotly 
be  lonses  himself  sufiioicntly  to  call  his  dog  with  tho  object  of 
putting!  to  a  lest  the  cuu)>»  uf  bis  misery,  but  the  aDimal  rushes 
towurd«  him  and  evinces  such  evident  signs  of  pluasure  and  afleotiou, 
ihofc  hie  master  is  soon  compelled  to  abandon  the  idea  that  his  dog 
does  tK>t  love  hitn.  The  youti^  man  who  is  thus  unable  to  make 
himself  bcliovo  that  his  dog  does  not  love  him  is  still  nnhnp|>y,  and 
be  rushes  in  suaroh  of  a  subject  to  the  opposite  pole  and  begins  now 
la  worry  himiielf  because  he  does  not  lovo  his  dng.  This  is  more 
difficnlt  to  dispntve,  and  pi-obubly  tho  idea  lasts  him  for  the  rest  of 
kbo  afteruooQ,  but  Punch  Intrudes  no  further  upon  him. 

Mow,  I  have  no  doubt  whatever,  thi^l  this  ii>  drawn  from  nature, 

ioc  I  have  tean  many  similar  cases,  and  it  well  illustrates  what  I 

wsDl  to  point  out.  nnmuly,  that  the  uauso  of  misery  is  central  (the 

citouUtkin  in  thn  brain),  but  the  mind  seizes  fir»t  on  one  subject  and 

Ihea  on  uother,  about  which  to  worry  itself.     This  young  man,  in 

aieiyttenaUy  (ortutuOe  oirouinstaaces.oould  find  nothing;  more  serious 

ikaatbe  miuual  afEBCtiotu  of  hinself  and  his  dog,  but  no  doubt  he 

aliMted  as  mod)  misery  from  those  as  aaothur  man  with  a  similar 

•wfijifati)  ol  brain  oirctilittion  would  do  from  what  might  appear  to 

MtHntob*  Bonsariountrouhlos.    The  foot  that  the  uuuse  is  central, 
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not  external,  is  abundantly  proveti  by  tbe  mind  wunderiug  bo  cause 
after  caiue  as  the  ooes  on  which  it  first  pitches  u.ru  shown  to  be 
hdows. 

"la  life  worth  Uvitig  V  "     That  depends  on   uric  a«id.    Th« 
lodox  ansirer  is  "cbat  depends  ou  t>he  liver."  but  as  bhc  liver 
only  one  of  the  sources  of  urio  aciid  I  cautiDL  mgurd  the  answer 
asniffisienl, 

&0OD  after  I  wrote  my  first  paper  on  mental  deproMion  {Practi- 
bemer,  previous  rcfcienue),  Fri>[i:s»or  Lange,  oi  Gopeohagen,  kindly 
viote  to  ms  and  »ent  me  a  monograph  which  he  published  in  1886 
aa  periodical  depression  and  its  coonoclioD  with  the  uric  acid 
diatbesis  {Om  Periodueke  Dupresiions  ZiistUnde,  Coheniuivn,  1886>). 

His  clinical  observations  uud  Lis  truutuiuut  of  the  trouble  ran 
puailsl  to  my  own,  but  bo  knew  at  that  time  nothing  about,  the 
nlition  of  the  disturbance  of  fuoutioo  to  coUwmia,  aud  merely 
tasted  io  a  i^enor&l  sort  of  way  iho  uric  aoid  diathesis,  which  ho  had 
band  hy  cUoicul  obsvrvation  to  be  rBlal»d  to  this  periodical  depression. 
Bt>  observttiiona  and  ollnioal  experivnoe  are  of  great  interest  as 
r-MafinDing  my  own,  but  he  had  got  but  a  small  way  mto  the  real 
fsibology  of  tho  trouble. 

Not  long  after  this,  in  a  review  of  some  of  my  rasearohes  on  urio 
add.  Dr.  G.  HofutaoQ  {Pnujer  Med.  Woch..  1889.  No.  2B)  nmntioticd, 
ia  reference  to  my  aasertion  iliai  acids  cleared  iho  blood  of  ui-ic  acid 
ud  produced  a  conditioc  of  mental  brllliaacy  and  well-being,  that 
is  a  proverb  eurraut  in  some  parts  of  his  country  of  whisb  be 
as  follows  :  "  Es  est  gauz.  merkwuidig  das.^  in  Wegtbfihmen, 
neilcioht  auoh  audorswo  dasvolk  deu  suuren  speisen  viuon  ganstigan 
£iDfluaa  aof  die  Geiiiutbsatimiiiuiig  zuacbreibt;  woDLgslens  ist  dorb 
du  sprichwort,  'saur  macht  lustig  gung  ttiid  f^nbe.'  "  This  is  pxactty 
aqr  experience,  and  acids  do  it  by  aH'ecting  uric  acid  ;  when  they  fail 
to  afhct  the  uric  acid  iboy  do  not  do  it, 

As  before  said,  blood  pressure  is  directly  praportional  to  the 
tiaoant  of  uric  acid  ciroatatiag  ia  the  blood,  but  blood  pressure 
meaos,  and  is  due  to,  obstruction  of  capillaries ;  ihareforo  obstruc- 
tion of  capillaries  is  proportional  to  the  amount  of  urio  acid  In  the 
blood. 

Bat  obstruction  of  the  capiltanos  in  the  brain  meaus,  probably, 
gkuim  and  hypersemia  of  the  brain.  Therefore,  caterU  pariinu, 
ilasis  and  hyperemia  of  the  braic  arc  proportional  to  the  uric  acid 
in  the  blood. 

No«i  ii  is  well  known  that  in  mental  activity  and  excitemcuk 
Ibd  brain  is  large  and  its  cortex  hypertemic,  and  under  opposite 
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conditions  it  is  relatively'  small  and  aneemie.  U  it  al«o  aosmifi 
in  sleep. 

With  regard  bn  thU  point.  Dr.  S.  G.  Burnett,  in  a  lecture  on 
"The  DiagncKsis  of  Incipient  Melancholia"  (Neio  York  Medical 
Jwtmal,  May,  1691,  p.  4U7)  Ba.ys:  "In  melancholia  there  ia  a 
dejected  and  subdued  appea.r&nce  with  docrca^d  HRtivily  of  mind 
and  body,  slaw  defective  mental  roflex^R,  and  a  deliritmi  of  self- 
rcproibcli  oikI  perKccutiau.  Muynvrt  bcUoves  the  symptoms  found 
in  melaDckolia  are  the  reaulb  of  au  autemic  condition  of  the  cerebral 
cortex.  Clinically  wo  know  that  an  abnormally  amrmio  condition 
vi  any  organ  meanti  Rtarration,  followed  by  a  decreaw  and  cbau^o 
in  function,  and  if  continued  long  enough  the  cotiditiou  musb  be- 
come do^cuerative  in  cboiacler."  And  with  regard  to  these  reoiarlcs 
oboat  ancumia  and  byperttmia,  it  sucms  probable  that  stana  and 
hyportnniin  effect,  in  exactly  the  same  way  as  anjemia  does,  the 
interchanges  l)ctv,-cun  the  blood  and  tlie  tissues  of  the  brain,  benoa 
their  effectB  are  similar  or  identical. 

Among  the  symptoms  of  incipient  molaocholia  the  writer  just 
quoted  lays  great  strcHS  upon  pain  in  the  back  of  the  neck 
(oeuoholalgia) .  insomnia  and  mental  depression  when  occurring 
together.  From  this  desoriptiou  of  neucbaUlgia  it  seems  to  b« 
Identical  with  my  uric  acid  headache,  which,  when  very  severe, 
i«  rif;ht  in  the  centre  of  the  occiput,  juat  above  tbe  inseriioti  of 
tlie  Uganiuntuiu  uucb^e.  and  about  iciHOuniia  accom|jauiiHL  by  high 
lenaiou  Sir  W.  H,  IJroadbent  fiml  others  have  written. 

lb  seems  probable  that  when  insomnia  ia  associated  with  bifik 
blood  pressure  the  cerebral  arteries  are  distended  by  the  high 
pntssure,  jusl  as  the  arteriotneter  shows  the  radial  artery  to  be 
distended  under  similar  conditions,  and  are  unable  to  shut  off  the 
Uood  to  tbo  u:itoDt  rcquirod  to  produce  the  atmrnia  of  sleep ;  hut 
the  moment  the  pressure  is  reduced  by  a  drug  like  calomel,  sleep 
supervcoMS  at  onoQ,  and  this  effect  ia  often  so  marked  that  it  may 
he  diffionlt  to  peranade  patients  thai  they  have  nob  been  given  a 
4aa»  of  opium,  and  indeed  the  »oporiSc  elTects  of  opium  may  be  due 
4l  iMkSt  lu  pari  to  its  power  of  lowering  blood  pressure.  It  ia  aUo  ft 
yamX  of  interest  with  regard  to  collajniic  HuUferers  from  insomnia 
MM  tboir  most  common  complaint  is  not  that  they  do  not  get  to 
ihi^  ia  the  p.m.  hours  u-hen  the  cotlsiinia  is  slight,  but  that  they 
«ife*  op  ID  the  early  a.m.  hours,  wbcn,  us  wo  have  socn,  the 
.  is  most  likoly  to  be  severe,  and  cannot  again  get  to  sleep, 
uy  experience  the  proper  diet  treatment  of  ooUffimia  has  ia 
■MS  been  most  successful. 
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The  great  point  about  the  mental  depression  dae  bo  uric  aold  is, 
w  rigbily  insisled  on  by  Professor  lAOge.  thdt  it  ia  periodical,  in 
which  it  resembles  the  uria  acid  head&cbe  aud  tbe  &ta  that  are  due 
k>  tbe  eame  c&use.  Where  doprossion  is  chronic  nmi  continuous, 
with  hot  little  flacluation,  it  is  more  prnhnbly  due  to  tnorbus  cordis 
or  other  organic  cause,  than  to  uric  acid,  tbotigb,  a»  I  aaid  just  now, 
vie  acid  may  intensify  tbe  effects  of  or'ganic  disease. 

We  liave  thea  a  condition  of  mental  d^prosston ,  between  which 

Itnd  loeUncholia  with  delusions  I  ngroo  with  Sii*  W.  H.  Brnndbent 
is  believing  that  there  is  no  absolute  line  of  demai'cation  (see 
boonian  Lecturco,  1867],  and  tbi»  depression  ia  due  to  a  certa-iQ 
ftBMtiDt  of  stasia  and  liypcraemia  in  tbe  brain,  brought  about  by 
the  high  blood  pressure  which  nn  excess  of  uric  acid  in  tho  blood 
(enllsniia)  produces,  tf  this  is  the  ca«j  the  dcprension  in  qnoHtion 
ihoold  bear  jaf^t  tbe  same  relation  to  ihc  excretion  of  uric  ncid  as 
Ibt  other  diseases  of  which  I  have  spoken,  and  a.  gr«at  many  factors 
that  inflactioe  uric  acid  should  alter  in  one  way  or  another  tbe 
L     depression  it  causes. 

^fc  Id  phyfito'ogicti]  conditions  we  have  seen  reaxnii  to  helievp  that 
^B there  13  more  uric  acid  in  the  urine,  and  more  in  the  blood  in  tbo 
Haftalinc  tides  of  the  day  than  at  nif^hl,  that  the  excretion  of  ario 
~  urid  IB  relatively  greater  in  the  summer  than  in  the  wiuter,  and 
that  consequently  there  ia  mora  in  tho  blood  in  the  former  than 
in  the  Iatl«T  (see  figs.  3  and  4). 

Tht-'reforo,  mental  depression  that  is  due  to  uric  acid  should  be 
I      •or»e  in  thu  morning  houi-»  of  each  day,  and  should  also  be  worse 
HId  tbe  spring  and  summer.     A  good  many  sufferors  are  also  dis- 
Blnetly  worse  in  the  hount  of  the  afternoon  alkaline  tide,  just  about 
Vlfternooo  tea  time;  and  a  fact  of  considerable  interest  in  ibis  con- 
DActlDD  was  brought  to  my  notice  by  au  intelligent  patient,  who 
loand  that  if  he  took  a  cold  bath  in  the  morning  his  afternoon 
,_  dtpressiou  was  always  worse  than  if  he  took  a  warm  balb.     Now, 
Hit  is  oln'iouB  that  if  the  cold  bath  and  tbe  exertion  of  taking  it 
'aeiod  as  stimulants  to  bis  nutrition,  cauuing  a,  rise  of  urea  and 
Ktidity,  thoy  would  diminish  for  o.  time  the  excretion  of  ario  acid  in 
the  morning,  and  tbe  amount  so  held  back  would  ihorI  probably 
pMg  throagh  the  blood  in  tbe  afternoon  alkaline  tide,  just  as  in  the 
attificiftl  headache  which  we  prodnced  in  chapter  vi.,  and  account 
br  Um  obsorTod  increase  of  duprvHsiou  :  a  wurm  bath  on  tho  other 
haod  would  inereaso  the  excretion  in  tho  morning  and  leavo  less  (or 
the  afternoon,  and  in  exactly  the  same  way  some  exercise  with  per- 
spiration in  the  early  morning  hours  will  increase  the  quantity  of  ario 
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acid  excreted  in  those  houni  (icee  fig.  39),  and  theu  there  will  be  bot 
lieUe  left  to  be  exoreied  in  the  afleraooQ,  a.nA  waU-being  may  Uks 
tba  pla.ce  oF  the  usual  depression. 

In  my  iir»l  papur  in  tbe  Practitioner,  I  remarked  on  the  fact 
that  ia  France  tba  Buioidcs  in  July  fur  outnumbor  those  in  any 
other  oiontb,  aad  suggetiled  that  tb>e  effect  of  sea&oa  ou  the  excre- 
tion of  uric  acid  might  give  us  a  aiinpld  explauaiion  of  the  foot, 
and   I   soe  th&t   some    PrencU    statistics   quoted  in    the    Lancet, 
1S93,  vol.  i.,  p.  U13,  show  that  of  nil  iaicidcs  31  p«r  cent,  occur  in 
ftpring,  'Id  per  cent,  in  summar,  '21  per  cent,  tn  auioinn,  and  33  per 
per  cent,  in  winter:  probably  the  autumn,  thi^  firsl  cold  after  tbe^ 
plus  exorebion  in  tho  aumoier,  famii>he3  the  loweab  arate  excrebiooH 
of  tho  year,  just  n.3  spring.  tUo  fir»S  wanntb  ofcer  the  retention  of  " 
the  cold  seaauu,  furuiahes  the  largest  arate  excretion  of  the  year,  a4 
we  Bee  to  be  the  caae  in  fig.  4.     I  am  ulso  inclined  lo  believe,  and 
have  coltectod  some  records  of  cnses  bearing  ou  ihe  poinb,  that  the 
fatal  act  is  luoro  ofiou  oomiuiltud  in  thosu  koum  of  the  day  v>'1m:»       i 
the  excretion  of  uric  aeid  and  the  oontemporaneoua  oolltemia  ara^fl 
greateiit.  ^ 

Tbtrnks  bo  the  kindness  of  &  friend  I  was  able  lo  obtajn  ouuings 
of  all  the  cases  of  suicide  in  the  daily  and  weekly  papers  for  about 
tn'cnty  days  at  the  end  of  March  and  beginning  of  April  of  ltj94- 

The  total  number  oE  case^  thus  tabulated  was  9U,  but  of  theae 
four  were  recorded  so  itidufinitei}'  that  nothing  could  be  ttaid  as 
the  hour. 

Of  the  remaining  95  cases,  in  66  the  hour  was  definitely  staled, 
but  in  39  it  vnis  only  given  as  morning,  afternoon,  evening  or  night. 

Now,  on  dividing  the  24  houni  into  two  partfi.  from  5  a.m.  to 
0  p.Ea.,  and  from  5  p.m.  lo  0  a.m.,  we  get  probably  the  largest 
excretion  of  uric  atud  in  the  12  horn's,  &  a.m.  to  6  p.m.,  and  the 
imalleftt  cxoretioD  in  tho  12  hotu-s,  op.m.  to  6  a.m.  (see  Sgs.  1,  'A 
and  8).  M 

And  now  taking  the  G6  cases  in  wliich  the  hour  at  which  lbs 
fatal  act  was  committed  is  definitely  ijtated,  we  get  in  the  1*2  hours, 
5  a.m.  to  b  p.m.  S7,  and  in  the  other  IS  hours  39  case«.  ^ 

Of  tho  29  lens  delinitely  Rtated  oases,  14  were  in  the  morning,  ff^ 
in  the  aftsrnoun,  0  iu  the  evening  and  1  in  the  night,  and  here  again 
wo  see  a  pre{iiinderance  of  alkaline  tide  hours.  ^ 

And  I  should  not  expect  any  more  than  a  prcpondoranco  in  the^ 
normal  coUlcmia  houn^,  because  we  are  here  comparing  pathology  , 
with  physiology,  and  though,  as  explained  in  the  case  of  orio 
h«adacbu,  the  pain  will  prohabty  be  at  its  worst  in  tlie  alkaline  tid 
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bourt,  0DC9  digestk>D  has  bcun  complcbely  upset  the  plus  excrotion 
•od  colbemta  may  go  on  Almost  continuously  through  the  S4  houra. 

Among  a  few  oth«'  c&mis  coll9et«d  l>y  myself  from  the  dally  oi' 
weekly  papent  I  usually  re*A,  I  &ii<]  the  following  suggostive  notes: 
oae  WM  a  oaso  of  a  woman  in  Inbniir,  H«T«rftl  hibd  poor  health,  and 
ia  one  this  appearei)  to  b«  dno  to  previous  influenza;  another  Ruffcrcd 
CroBi  sleeplessness,  and  little  things  cauMul  much  trouhla ;  another 
hMA  be(?n  depre8s«<l  in  spirits:  another  hatl  had  hemiplegia,  and 
•aStTod  from  low  spirits  :  and  w»  have  in  thene.  t  think,  very  clear 
nidsiee  of  the  prcwneo  of  collfflcuia  with  high  blood  pntsaaro  and 
its  teenies. 

Some  extremely  interesting  facts  bearing  on  thi'su  points  have 
appeared  from  time  tn  time  in  the  medical  pnpera;  tbiin  in  the 
LttiUft  of  July  38,  1894,  the  Paris  correspondent  gives  notes  of  an 
•pidemio  of  «aicide  then  ofieiirrinf;  in  l'^■ftncc,  in  which  ho  points  out, 
attxrng  other  thiD<;s,  that  the  epidemic  coincides  with  the  onset  of 
bo(  weather,  and  that  the  fatal  act  appears  to  be  most  often  com> 
■ittod  between  the  hours  of  6  a.m.  and  12  noon. 

Id  a  letter  to  the  Lancft,  Atignrt  11,  1894,  on  these  points  I 
d)Ow«d  that  gout  whioh  con-esponds  with  retention  of  uric  ncid  and 
its  absence  from  the  blood,  affects  exactly  the  opptisile  poles,  both  of 
tin  day  and  of  the  year,  boiiig  at  its  worst  in  the  evening  hoars  and 
al  ite  boBt  in  the  mominR  hours,  and  on  the  authority  of  SydeobaiUi 
worst  ia  February,  and  best  in  the  warm  fiummer  montha. 

And  the  Lancet  of  August  17,  1895,  has  an  annotation  on  this 
sobiett,  ill  which  they  refer  to  my  letter  above  mentioneci,  and 
fteknowledge  that  my  suggestions  aa  to  causation  arc  helpful ;  hut 
tfa«y  end  with  the  oonclusion  that  suicido  is  due  to  moml  failnro,  and 
ia  not  to  any  great  extent  connected  with  physical  conditions,  such 
••  eottcmia  and  tts  efT^cts  on  tlit*  circulation. 

This  is  a  concluaion  which  appeui-s  to  me  to  be  absolutely  wrong 
ud  false.  iu>d  also  against  the  weight  of  evidonce. 

For  there  is  no  boundary  linn  bRtween  thosn  who  Buffer  from  tho 
owntal  depression  of  collainiia  and  tho)td  who  have  wvll-marked 
nnlancbolia  from  the  same  cause  ;  in  nature  we  meet  with  all  grada- 
tnu  of  oases,  from  the  one  to  the  other. 

Of  my  own  cxponoDce  of  mental  dcpresstion  I  oan  say  thin,  that 
U  it  BO  Insidious  in  its  onset  and  coune  that  even  knowing  what  1  do 
aboal  the  action  of  ooUiemiiL  in  producing  it,  I  have  often  great  diffl* 
■atty  ID  persoading  myself  that  things  are  not  really  all  wrong,  and 
Ikal  a  doee  of  calomol  will  make  them  soom  bright  again  ;  and  if  I 
am  deeeived,  how  much  more  wilt  those  be  bo  who  know  nothing 


354 


OHIC  ACID.— OIIATTEJl   vm. 


about  tlie  physical  caus&lioQ  o!  these  troubles  :  ajid  the  quolaLioos 
given  above  about  cases  of  suicide  show  tbu.t  to  onlookers,  the 
Uoublog  that  weighed  dowu  to  Uie  ground  th«  unbiippy  coUromicB 
were  ttmall  mutters  or  trides. 

To  the  mentally  depi-essBd,  however,  this  is  far  from  being 
coae;  they  are  terrible  reitlities  Hurroauded  by  the  inky  blackness 
dsBpair. 

Then,  a^oin,  as  to  moral  sonse,  thought  and  resolution,  I  have 
heaitaiion  in  aflirming  that  in  these  conditions  they  have  jost  no 
power  al  uU  ;  in  the  lurrible  darkntssa  of  mentul  depression  the  stars 
of  liopc,  faith  and  trust  are  blotted  out,  and  give  no  gleam  of 
ivhatever. 

tn  th\(i  condition  n  man  cuiniot  think  of  tbe  namo  of  bis  dearest' 
friend,  or  the  verBe  of  bin  best  loved  poet,  logic  is  nowhere  and  even 
simple  ivithmcUe  is  impoxsible — in  a  viovd,hQ  is,  just  as  the  jury  6&y^| 
temporarily  iasaue,  aod  differs  only  iu  decree,  but  not  in  kind,  from 
the  man  whom  we  send  to  an  asyhim  under  certilicates.     The  one 
wo  hold  morally  iiTespnn«ible,  the  other,  according  to  the  Lancet, 
not  HO,  but  I  feci  Sim:  that  greater  and  truer  knowledge  will  oblif 
us  to  tukc  a  different  view. 

Then,  aRain,  in  the  Briiiih  Medical  Journal,  1895,  vol.  i.,  p.  378, 
It  is  pointed  out  ill  an  intorustiu^  leader  that  suicides  are  most  fre- 
quent between  the  agea  of  45  nnd  55,  and  thin.  I  would  remark,  is 
exactly  thu  a^a  at  which  the  metabolism  and  uutriliou  of  Iho  body 
begin  to  al&okeii,  and  thus  the  uric  auid  utorud  up  in  previous  yeuv 
begins  to  paSH  through  the  blood ;  these  also,  if  I  mistake  not,  are 
just  the  years  in  whieh  wc  bogin  to  get  troubles  with  high  blood 
preH9iire  and  itti  resultE^ — sleeple»snei)S.  mental  depreaHion,  causs 
worry,  chronic  Dright's  diaoaso.  and  cerebral  htcmorrhngo. 

To  hold  that  such  people  are  responsible  for  th«ir  actions  is 
them  a  cruul  Injustice,  and  lo  try  to  dutor  them  from  ihuir  rash  act 
by  moral  suasion,  i.'i  like  a  child'x  attempt  to  stop  the  rising  tide  with 
ft  bank  of  sand. 

The  Lancet  says  (previous  ref.),  "  Where  thoy  are  (reo  to  operate 
the  resonres  of  rnoru,!  sonse,  thought  and  resolution  have  either  been 
previoujcly  exhausted,  or  have  not  been  drawn  upon." 

My  point  is  that  nnder  the  conditions  of  circulation  and  nntrition 
that  are  preKcnt  in  the  brain  in  a  case  of  wcU-murkcd  mental  dopres- 
eioo  they  never  are  "  free  to  operate." 

Those  who  for  days,  weeks,  months  or  years  before  tho  fatal  act, 
were  sleepless,  depressed,  worried  about  trifles,  had  chronic  Bright's 
disuMie,  or  oorebral  bieoaorrb&ge,  woro  Btifforiog  from  well-m&rii 
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tiittoae.  »aA  should  have  been  treiitol  with  suitable  remedies  other 
tlua  inental  or  moriU,  oiid,  inileud,  I  bolicvo  that  dyEpcpsia  alono  has 
tamed  Ult  mora  suicides  thnn  0,11  thn  moral  depmvity  in  tiie  world, 
lad  I  would  sooDor  beUeve  that  there  is  do  such  thing  att  moral 
dqmrity  Apart  from  bodily  dU&ase,  th&ii  thai  suicide  ciiii  be  due  to 
Qonl  dcprarity  alone,  when  titractiire  and  function  are  perfect. 
The  (act  now  brongbt  forwajd  that  suicide  show*  luarkod  fluctna- 
tWDB  correspuudini;  with  the  daily  and  yearly  tluctuationa  in  the 
excrelioD  of  uric  acid,  proves  that  it  Is  intimately  connected  with 
eoUcmia ;  it  aUo  fortunaitely  points  the  way  to  a  fairly  certain 
IUWI9  of  prevention. 

Jlgaio,  it  bos  appeared  to  me  that  the  irritabiUty  and  bad  tctmpot 
ot  collAmJa.  due  to  the  %tAsi»  and  hypeiiuuiia  it  brings  about,  may 
■COOQnt  for  a  certain  number  of  murderH,  and  they  oAao  have  beeu 
noticed  to  have  a  seasonal  variation,  TbuK  May  has  been  colled  the 
DHKith  of  Buicides  and  murders  [Lancet,  1890,  vol.  i,,  p.  1,30W). 

Uay  is  one  of  the  first  mauthi;  in  which  we  bnvtj  any  decided 
wu-mtb,  and  with  the  falling  acidity  some  of  the  uric  acid  held  back 
ftod  ilored  in  the  wintoi  bt^as  to  bu  dissolved  lo  the  blood,  and 
Bora  or  less  marked  coUoiuiia  results. 

In  a  word,  I  bulievu  thai  thL>  abovu-iuQittroned  pbysiulogical 
ducluoiion  in  the  excretion  of  uric  acid,  nnd  ilie  concomitant 
oollicmia  completoly  account  for  the  observed  fluctuations  in  the 
taddeaee  of  mental  deprosaton,  suicide  and  murder.  Then,  n^aia,  in 
llie  BritUh  Medical  Journal,  1897,  vol.  i,,  page  392,  there  is  the 
record  of  a  case  in  which  aliipor  cleared  up  completely  on  the  supt'C- 
Vmiion  of  a  little  febrile  movement,  and  this  is  ro;;arded  by  the 
observer  as  curious,  hut  if  we  buar  iti  iniud  that  CuvurcuriiSculluiinia, 
■eiLRg  probably  both  by  raising  the  temperatura  and  ditniniehing  the 
alkalinity  of  tlic  blood  streftrn,  there  \*  nothing  cuiious  about  it. 

As  regards  oxperimcDtal  results,  I  have  »aid  that  I  can  produce 
or  remove  this  moutal  duprestiiun  at  auy  time,  juat  ea  I  cjui  produce 
or  r^owve  the  uric  acid  heatla&he  and  the  f;low  high  tension  pulae 
wbieh  accompanies  both. 

Alkalies  will  produce  it.  provided  there  is  some  tiric  acid  in 
Store  for  them  to  act  upon,  und  sscvla,  opium,  uaooine,  mercury, 
iron,  zinc,  strycboia,  to.,  will  remove  it.  I  have  very  little  doubt 
that  Iho  UM  ot  ideobol,  opium  and  cocaine  to  remove  the  uric  acid 
ooUsmia  and  its  cerebral  eCfectH,  has  often  led  io  their  abuse,  for 
Ihey  euro  present  daprcaeion  by  driving  the  urio  acid  out  of  the  blood 
into  the  liver,  spluon,  joints,  ^c,  where  it  is  stored  up,  but  the  next 
baM  the  acidity  falls,  generally  in  the  alkaline  tide  of  the  foUowiug 
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day,  out  il  comes  ngntn  into  the  blond,  and  collmmirt  worse  tb»n 
before  i%  produced.  From  this  (tecondar)-  coUiemia  of  wh&l  I  have 
spoken  of  as  the  rebound,  there  ix,  so  far  as  the  iodulger  in  opiatn 
or  cocainv  knows,  no  usoapo  exuept  by  repoatiiii;  the  dose,  and  fio  b* 
goes  on  and  on,  ever  accumulating  mor«  and  more  Tiric  Rcid,  and 
requiring  contiiniiUly  larger  and  Uirger  doseti  of  the  drug  to  keep  it 
out  of  the  blood,  and  this  is  the  bcgmnitig  of  chronic  morphinism. 

In  my  own  pursonal  experienoe  I  soon  ^ot  over  this  diHicuUy  by 
removing  the  uric  acid  hrom  the  body.  Sapposing  that  I  euCfer  from 
mental  deprosaion  I  can  rpmovo  it  by  a  do80  of  morphine,  aay  gr.  J, 
and  tbnn  I  follow  this  by  several  xv.  gr.  doses  of  salicylate  of  soda, 
wbiob,  aa  ttu  ha\'B  seen,  eliininu^tes  uric  acid  best  when  the  acidity  is 
hi({h,  and  further  prereuts  it  from  aEFecting  the  capillaries  to  any 
great  extent  as  it  passes  through  the  bl<Nod,  just  as  alkalie«  may  do 
when  there  is  no  great  exceHS  of  iiratn  in  the  body. 

The  uric  acid,  held  back  by  the  morphine,  is  thus  ulimioated  by^ 
the  salicylate  :  tht'r»  is,  therefore,  no  coUucmia  next  moroiDg,  and 
necesaity  to  take  another  dose  of  morphine. 

This  exparionca  has  led  ma  bo  snggast  the  use  of  salicylates  in 
the  attempt  to  break  through  the  morphine  hnlnt  (see  p.  66). 

As  regards  alcohol,  I  was  much  interesbed  to  bear  il  said  at 
dinner  given  by  the  Vegetarian  Bociety  of  London  a  few  years 
that  the  adoption  of  a  vegetarian  diet  was  one  of  the  best  means  of 
overcoming  the  craving  for  drink,  for  if  this  cmving  is  in  any  way 
duu  to  the  mental  conditions  of  dinconifort  prodaccd  hy  the  circu- 
latory disturbances  of  uric  acid,  this  is  just  what  I  shouM  expect,    fl 

Like  morphine,  cocaine,  and  alcohol,  of  which  we  have  beeo™ 
speaking,  meat  itHelf  ig  a  Kticnulant,  and  this  is  the  real  oauM  of  the 
diihculty  which  so  many  experience  in  giving  it  up.  As  regains 
nutrition  there  ia  no  diflioully,  for  plenty  of  tliinK»  can  be  found 
which  will  aourish  the  body  <iuite  as  well  or  better  than  meat.  Kow 
meat  acts  as  a  etimulaat  in  exactly  the  same  n'ay  that  morphine, 
oooaine  and  alcohol  do  so,  hy  clearing  the  blood  of  uric  acid.  The 
uric  acid.xanthioa  and  isaltit  it  contains  diminish  the  alkalinity-  of  the 
blood,  and  for  a  time  keep  it  dear  of  uric  uoid,  but  as  in  the  ease  of 
the  drugs  this  iii  followed  by  a  rebound,  and  then  more  meat  or 
alcohol,  morphine  or  cocaine  in  its  place  mast  be  taken  to  prevent 
the  resulting  depression,  ojid  the  use  of  one  stimulant  leads  to  that 
of  (bDOthcr,  and  the  more  they  are  used  the  niori:  uric  aeid  will  be 
retained,  and  the  more  they  will  have  to  lie  used  in  ever-increasing 
quantities  to  hold  it  hack.  At  last  a  lime  arrives  when  fnrthor  stimn- 
lation  is  impossible,  and  then  there  is  an  eaormoos  rush  of  uric  aeid 
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Uvooftb  tbc  Mood,  with  beiMlaclie,  meUooholiai,  or  urtcmia  oa  its 
nsuit  Thus  I  have  been  told  by  a  patient  of  mine  whose  daughter, 
iiaangother  good  works,  huit  a  Home  for  Iiieljtiate  Wouien,  that  her 
own  eiperienoe  has  tnught  her  that  flesh  diet  is  the  very  worst  for 
tfaim,  and  sbe  does  what  she  coji  to  tvuipt  thoiu  avrny  from  meat,  but 
ilMMyi:  "you  can  reivUy  »ee  joy  in  ihsir  faooa  if  a  large  joint  of 
tDMt  is  brought  in,"  just,  I  remark,  as  you  would  8«e  joy  iu  their 
bote  ii  a  keg  of  vrUiskey  was  placed  on  the  tabic.  T  also  bear  [rotn 
tiieaanie  scarce  that  if  the  craving  far  alcohol  is  ovcrcomo  that  for 
BMlgCMB  Also.    It  is  stimulfttioD  that  is  wanted,  aot  Dutritioti. 

I  woald  aliio  point  out  that  meat  not  only  produces  in  ihie  way  a 
cnriog  for  stimuhuits  to  overcome  the  ntbouad  from  its  owii  stimu- 
ktinu;  hut  it  also  produces  thirst,  so  thjib  thoae  who  use  it  are 
doren  to  drink  rery  consJdorabla  quantitioa  of  8uob  ftuids  uS  beer, 
tod  tfaQD  introdoco  ever  more  and  more  of  the  stimulating  acids 
and  alcohol. 

Kow  juftt  as  meal  produces  thirst  by  freeing  the  capi11arie.i  and 
tlkmng  water  to  ma  out  of  the  blood  (see  previous  remarks  about 
Sg.  3),  tho  alkaline  salta  of  fruits  and  vsgetablos  not  only  prevent 
I  ueh  great  freedom  of  capiUari{9H  and  runmng  off  of  vvalur,  but  the 
Hhnts  theaia«]T«sal8o  introduce  into  the  body  a  considerable  quantity 
^mtl  water.  For  these  two  reasons,  those  who  eat  fruit  have  but  littlo 
W  Slint  as  oompajDd  with  those  who  oat  moat,  and  w«  can  now  see 
dearly  why  a  non  meat  diet  ia  one  of  the  best  means  of  overcoming 
I  oflaviog  for  drink ;  but  for  an  exc^MS  of  meat  it  would  probably 
Bsnr  have  originated  at  ail.  Meat  will  in  this  way  also  produce 
eooAipatioa  by  diminishing  the  water  available  for  the  fteces,  and 
iBMt  oaters  aro  always  constipated  (soo  aa  to  importance  of 
nfficieat  water  in  preventing  constipation,  Dr.  T.  Laudu^r  Brunton, 
lonut.  1896,  vol.  i.,  p.  1413). 

No  doubt  those  who  eat  no  moat  have  no  Btimulation,  and  the 
ttinmlatiou  by  tD«at  or  dniga  is  pleasant  while  it  lasts  ;  but  this  U 
far  more  than  oountorbalanced  by  thf>  terrihlo  depression  that  follows, 
and  which,  when  too  late,  its  victims  make  viulent  endiMLvourg  to 
QMtape  troiu. 

Bat  those  who  have  no  upe  havB  no  downs,  and  so  long  as  their 
blood  is  kept  pretty  etoadily  frM  from  uric  acid,  their  general  level 
of  function  and  nutrition  is  oonsideraiily  higher  than  that  of  those 
who  go  in  for  constantly  repeated  stimulation  and  think  it  strength. 

As  we  shall  seu  later  ou,  the  cerealttans  and  fnigivora  among 
ittatiluud  have  both  greater  muscular  energy  and  power  of  endurance 
Uian  tho  camivoTO,  and  wc  nhaW  e«c  why  they  have  it,  though  meat 
17 
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eaters  woaI<)  fain  persuade  us  that  it  is  all  the  otherway.  No  doiibb 
alt  stimulation  is  wrong,  itnd  wo  thus  merely  enjoy  to-day  by  mort- 
g»ging  to-morrow;  and  juHtas  we  may  rise  lo-day  a  fewiacheB  above  ^ 
our  nornuLl  l«vc;l  so  bIi&II  we  full  to-morrovr  exactly  the  Kamo  amoUutH 
below  it;  thoae  who  live  on  a  uric  acid  Tree  (liet  cau  alone  have  a 
steady  bifih  level  of  function  ovoij'  day,  and  tbet>e  never  feci  tbe 
want  of  any  stimulation.  ■ 

For  my  part,  aii^  as  one  of  the  results  of  this  reeearch.  I  am 
inclined  to  believe  that  mankind  are  trying  to  make  themselves  car- 
nivora,  when  nature  intended  them  (or  frufi;ivDr&,  and  Uiat  they  will' 
presently  wake  up  to  tho  fact  that  they  are  ovpn  nnw  paying;  an  anor* 
mous  price  in  the  shape  of  mental  and  bodily  disease  for  their  follies. 
As  reganls  the  productiou  of  well-boing,  the  acids  mixed  with 
the  alcohol  are  probably  more  efficient  than  th«  spirit  itneH,  but  tbe 
alcohol,  in  eo  fai*  a^  it  aci«  as  a  stimulant,  would  probably  raise  tbe 
anidity,  fr«e  the  capillaripB,  and  produce  ttome  wcll-bfling:  on  the 
oth«r  hand,  we  know  that    whiskey  has  comparatively  little  goat 
producing  powers-^hence  the  freedom  of  the   Scotch — while  Bcid' 
beer  and  wines  are  much  more  powerful  gout  producers,  though 
containing    \Bse    alcohol ;    and    the  beverages  that  produce    gout 
will  be  the  most  pow«rfid  preventives  of  colliEmia,  though  any  or ' 
all  of  them  will  relieve  for  a  time  mental  d&pression  and  dmilarj 
fofiUogs  (se«  fi£B-  64  and  &8). 

In  patbolo}jy  the  condittotiii  which  prodnco  mental  depression 
are  just  those  which  brinj;  ahciit  ooUiemiit,  such  as  loss  of  employ, 
ment  and  deficient  fond,  functional  or  organic  disease  interfering 
with  diKct^tion  and  nutrition ;  anythinK  that  diminishes  uitrogenov 
metftboliam  and  the  excretion  of  urea,  as  the  acidity  falls  with  Uio' 
urea.  A  mau  whilv  in  <^outl  work  eats  freely  of  meat  and  drinks  4d. 
ale :  as  a  result  bin  acidity  rules  high,  hence  he  escretes  uric  aci<l 
in  relatJOD  to  urea  of  1 — 40  or  1 — 50  ;  that  is.  the  excretion  of  uric  _ 
acid  falls  short  of  formation  and  lotroduction,  and  ha  daily  stores  or  'I 
retaiuH  a  coi-laiii  (quantity  in  his  body.  Now  cnmo  had  times — hiy 
in  out  of  work,  can  afford  no  beer,  and  only  litlle  meat;  down  goes 
urea  and  acidity,  and  the  uric  acid  be  has  previously  retained  at 
oncc  bcgios  to  pass  into  the  blood  and  urine  ;  them  is  oollsmia  with 
glow  high  tuneion  puke  and  mental  depr^iision,  and  hiswifo  t«lU  you 
he  in  fretting  because  he  has  no  work ;  hut  clear  the  uric  aoid  out 
of  his  blood,  and  ho  will  cease  to  fret  though  he  atill  has  no  work. 

Thun  again,  most  fcTcrs,  especially  short  sharp  fevers,  such  as 
influenza,  pneumonia,  scarlet  fever,  erysipelas,  produce  tho  material 
for  more  or  less  intense  eollaemia. 
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It  ts  well  known  tfaiit  hveni  raise  lh»  acidity  of  tbe  unne,  nnJ  I 
h«Te  Rienlionetl  on  p.  35  fi  good  instance  of  this  reoorded  by  Sir  W. 
Robeite.  Pieper  also  Las  shown  that  all  f«v«r»  dimioiBh  th«  oMa,- 
liotty  of  tbo  blood  except  stieb  as  arc  complicnted  by  dy«pn(i>a  aad 
(^tooeis.  i  have  suggested  (see  p.  S3)  that  in  fevent  there  is  in- 
cntwd  oxiilaiion  which  proilucea  both  iiicreFLse<l  foritiatioii  of  heat 
tftd  increaaed  formation  of  acidii,  but  where  tbexe  is  dyspnoea  oi- 
iniiioais  osyf^Q  in  deficient,  and  then  neither  docK  Iho  twrnpcntturo 
rite  so  bigh  uor  the  acidity  incrt^af^o  tia  much  as  in  fevers  not  thus 
coaplicat«d. 

Bat  be  this  ns  it  may,  fever  generally  ent&ilfl  a  rise  of  acidity, 
ud  this  produoos  a  dabcieot  excretion  of  uric  acid  and  acoiimuUtaA 
■  store  of  it  ill  tho  body  ;  when  tbo  fever  nomes  to  an  end  acidity 
fills,  and  then  the  uric  acid  is  dissolved  out  and  ooUiemia  result*!. 

Such  coUtcinia  will  be  proportionikl  to  the  amount  of  uric  acid 

thilwaa  retained  by  the  fever,  and  it  may  he  reinforced  by  any  uric 

lai  that  had  been  previously  stored  in  the  body,  or  that  was  intro- 

dneed  during;  ttic  fever  by  a  more  generous  than  wide  U9e  of  beef 

lea  and  meat  extracts.     Ilencc,  in  the  cunvalc^scencu  ut  aciit.e  fevers 

Utere  is  sure  to  bu  more  or  less  collmmia,  which  will  continue  till 

the  stores  of  nric  acid  have  been  all  swept  out,  or  till  the  acidity 

isaiu  risoBWttb  improving  uutrition;  till  one  of  these  things  happens 

(here  wilt  be  daily  colltcmia  n'lth  slow  liigh  tension  pulse  and  mental 

depn»flioo  :  this  is  no  doubt  the  cause  of  the  slovr  high  tension  pul»e 

»w  often  aceo  during  the  first  few  days  after  the  crisis  of  a  pnoii- 

mODia  and  other  fevers — a  condition  deacribod  by  BicK"*'  {XeitH.fur 

Klin.  iV«/.,  1890),  and  others  as  post  febrile  bradyciLrdia{see  p.  173). 

I  have  very  little  doubt  that  the  increase  of  suicide  in  this  and 

other  oounlncs  thai  followed  our  recent  epidc-nilcs  of  influenza  (see 

2.iif<:«t,  l894,vol.ii.,p.  4'l{)wasdue  t0  4uch  poet  febrile  colltomia,  and 

that  this  was  increaeed  by  the  truittractit  of  intluenxa  na  a  deprsRiiing 

JlMHe.  with  a  free  allowance  of  wine  and  b^ef  tea  throughout. 

L       I  have  also  montionod  two  cases  of  pnuumoniib  that  were  under 

'■toy  care  about  the  «aum  time  :  one  was  a  strong  and  powerftil  man, 

the  other  a  weak  and  ill-aourisbed  woman  ;  In  tbo  former  the  poat 

febrtlo  conditions,   including   briulycardia,  wore  very  prominent,  in 

the  tatter  very  slight,  and  the  dilTerence  was  simply  due  to  the  fact 

Ifaat  ttto  big  man  with  bis  largo  motaboiism  uf  nitrogen  stored  much 

mikte  at  the  time  of  the  (ever,  while  the  ill-nourished  woman  stored 

bat  Ultie,  and  the  post  febrile  BympcoinH  wore  propni-iionol  in  each 

oase  to  the  amount  of  urate  parsing  through  the  blood  (post  febrile 

eolkemis). 
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This  m&Q  also  presented  another  symptom  of  grunt  interMt,  for 
during  tlie  fovor  of  his  pnoumonia  he  Uail  uu  albununuria,  but  on 
the  iini  day  of  subaormal  teinperacure,  vvb«Q  tha  symptoms  of 
ooUtemib  wore  very  tnurkod,  he  hod  a  trace  of  albumen  in  his  urine. 
I  hnvo  no  doubt  that  thi»  albumiuuria  had  aa  idoutical  causatioa 
with  that  whioh  accompanies  migraine  or  opilepsy,  or  with 
paroxysmal  hienioglobinuria,  from  which  it  differB  merely  in  de- 
gree, Had  I  believe  that  an  albaminiiria  similarly  produced  oocurg 
in  the  post  febrilu  puriud  of  not  a  icvi  aoutu  diaeascs  ;  and  that  if 
th.0  post  fobrile  «ollrcmta  is  severe  and  prolonged  it  mity  pass  oa 
into  actual  Bnght's  dLSoase,  with  which  it  is  identical  in  oauaation. 
And  this  wa  do  see  actually  occurring  after  somo  caSM  of  BCKrlet 
fever,  and  we  shall  also  sud  furthor  oa  (chapter  xiil.)  that  the  nos  of 
salicylates  ducinK  the  (vver,  which  would,  do  doubt,  oUuiiaate  mnoh 
of  the  urio  acid  and  so  prevent  post  febrile  collsmia,  has  b«en 
thought  by  some  to  pr«vout  the  subsequent  onset  ol  albuminmia 
■had  Bright's  disease  (see  further  on  the  facts  about  fatigue,  and  Iha^ 
eFfecta  of  uric  aaid  on  the  formation  and  excretion  of  urea,  and  thoS 
Aj^amente  in  chapters  xii.  and  xiii.). 

Bright'B  disease  again  ia  li-acjUQutly  associated  with  suicide,  and 
in  Bright's  disease  there  is  ohrouio  oollssaaia,  with  obstructed  capil- 
laries and  alow  high  tension  pulse, 

Moostruaiiou  should  probably  btbvo  been  moutioood  ander 
physiology,  but  in  menstruation  there  is  very  often  ootlteoUA, 
beoause  thid  condition  is  commonly  aucompauied  with  some  die- 
turbaucM  of  digestion,  failure  of  nutrition,  and  fall  of  acidity  (sea 
figa.  80  and  fll).  I  hurc  already  (chapters  vi.  and  vii.)  pointed  oub 
that  women  who  have  fits  or  the  unt>  acid  hoodAche  ooorly  always 
suffer  from  att&cku  at  tho  catamanial  period.  Sir  W.  U.  Broad- 
bent  has  remarked  that  the  pula^;  is  often  slow  Bud  of  high  tvmtioa 
in  menstruation,  ndvl  Dr.  Barnus  [Brit,  Med.  Joum.,  IflOO,  vol.  i„, 
p.  1401)  has  pointed  oat  that  museums  can  easily  bo  stocked  with  th«j 
organs  of  menstruating  women  in  consequence  of  the  fact  that  the/J 
so  often  commit  suicide  at  this  timi:.  and  we  have  bcTe  again  mo6l) 
convincing  proof  of  the  connecliou  between  suicide  aiid  oollBmia. 

It  aeam&  to  mo  that  at  this  point  we  are  on  the  borders  of  4  wry 
wide  field  in  psyohologj-  which  wo  may  presently  bo  able  to  cuUi*     ■ 
rate  to  some  purpose;  and  the  question  presents  itself,  how  fa^H 
is  tbo  bias  of  women  towards  religion,  and  generally  to  tuke  serious^ 
viewfl  on  matters  which  moa  often  regard  lightly,  how  far  is  this 
due  to  the  more  or  lenti  continued  effects  of  uric  acid  on  thciv 
arterial  tension  and  cerebral  circulation  ?     In  attempting  to  auswerj 
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this  fOMtion  we  muHt  bear  m  mind,  as  I  faave  said,  that  depreaHion 
trteda  depresaioo.  thai  once  tliere  >»  aii  excess  of  urio  acid  in  the 
bifiod  tbiscoDldaoall)'  tends  to  depress  more  and  moro  both  meta- 
boGnn  and  nutrition  and  keep  them  down.  In  a  woman  who  is 
itmng,  mctive,  and  well  nouriahed  the  coU^miB  of  the  menstrua! 
paiod  will  be  quickly  put  an  ond  to  by  the  rimng  acidity  of  u,u 
aetire  QQtrition ;  but  in  one  who  is  weak  and  ill  nourished  acidity 
ni»j  remain  dopresaed  for  diiys  or  even  weeks,  she  will  suffer  from 
chronic  colIrDmia,  for  the  depressiua  of  one  period  will  hardly  have 
fuwd  off  before  the  nexb  i*  doe,  and  its  paralysing  i^fTucta  on  the 
ictmty  of  mind  and  body  may  auOice  to  give  a  bias  to  bcr  whole 
lu'c;  such  a  woman  meets  with  a  disappointment  and  has  not  power 
to  thfow  it  off;  she  mopeK  and  nutrition  sutTers,  and  coltajmia 
becoioes  estaUished  with  mental  depression  ;  she  goes  iu  for  Kuuie 
Dorbid  religious  extravagance,  a.ud  perhaps  ends  in  a  convent. 
Ihit  is  an  extreme  case,  bat  I  believe  the  general  bias  of  the 
letaalo  tnind  is  often  determined  by  similar  factors. 

In  this  connection  I  was  much  interested  to  see  an  article  ui  the 

I       Brit.  Mtil.  Joum.,  1893,  vol.  ii.,  p.  2S8.  in  which  it  watt  said  that 

JB^Siog  from  the  advertisements  in  religious  papers  the  disorders 

froQ  which  their  readcre  most  frequently  suffered,  were  "hts  and 

jcep  depression." 

I  tnuitt  now  leave  my  readers  to  decide  for  themseWes  how 

far  the  fits  and  the  deep  depression,  and   the  morbid  religious 

feoM  a»  well,  and  1   am    speaking  of  morbid  and  not  of  natural 

T^lgiooit  feeling,  are  due  to  uric  iicid  and  its  effoctt^  on  the  intra- 

cfmnjol  circulation;    hut  we  all  know  that  there  are  conditions 

associated  with  feeble  or  failing  niicritioti  and  probuhty  colltcmia 

in  which  "  the  devil  a  saint  would  be." 

B^     Id  several  papers  also  I    iiavc  mentioned  the  experiments  of 

^Bra.   Boy  and   Sherrington,  which  ithow   that  injection  of  acids 

Hbto  the  reins  produces  enlar^i^eiimnt  and  hyperiemia  of  the  brain 

'^{Journal  of  l^hyawlogy,  vol.  xi.,  p.  85),  and  have  Buggosiud  that 

the  actdfl  really  uffocted  the  vessels  and  brain  circulaliou  iudirectly 

by  their  action  on  uric  acid. 

Bey  and  Sherrington  found  on  the  other  hand  that  alkalies 
diminished  the  blood  in  and  reduced  tho  volume  of  the  brain ; 
tod  hero  we  have,  I  think,  actually  demonstrated  the  effects 
which  I  can  produce  on  the  circulation  of  the  brain,  &nd  so  OD 
Ibe  mental  condition  by  inllnencing  uric  acid. 
B  By  giving  alkalies  I  con  produce  collsmia  with  slow  high  tension 
(nlw,  obetnicted  capillariuH   iu  the  skin  and  kidneys,  stasis  and 
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bypcriGinia  of  tiie  bi-oiu  and  mcnt&l  depreuion ;  on  the  otber  hand 
by  giving  asifiR  I  cnn  (ree  the  hlooU  froni  urio  acid,  free  the  cnpil- 
laries,  cause  a  good  circuUliioii  in  ibu  bruin,  and  mental  brigbtncu 
and  wcll-beiug. 

If  it  is  objected  that  the  action  of  the  add  in  these  exparimeot 
U  too  quick  for  it  to  h&vc  ucted  indirucliy  ou  uric  acid,  I  should^ 
reply  that  in  cheinistry  a  preciptt&te  occurs  ths  moment  a  precipt- 
titnt  IS  added  to  a  elation,  und  I  fail  to  sou  wb>  it  shiKild  be  delayed 
in  the  blood  in  which  tb«  action  is  pi-obably  very  ttimilar.     And  in 
Mr.  Stt-ul'tt  experiments,  pi-eviouoly  referred  to,  colloid  uric  acid  is  at 
oncB  thrown  down  when  the  (toIuUou  in  acidifiBd.     Well-mfLrked 
effects  on  the  circulation  oan  be  produced  in  a  few  minutes  by 
me&as  of  drugs  taken  by  the  mouth,  and  I  see  nothing  to  wonder  at 
if  the  BAmo  drugs  produce  effects  in  n  few  second*  when  directly 
injected;  nor  is  there,  I  think,  anything  here  to  make  na  believe 
that  an  acid  acts  directly  ou  thu  vL-»8eI»  %Tiioii  it  is  injected,  and 
indirectly  on  uric  acid  when  it  ia  Hwallowed  producing  the 
results  in  both  cases. 

Roy  and  Sherrington  further  point  out  that  the  intravenoui 
jectiuu  of  opiuui  pruduced  but  little  elTeut  on  the  circulation  of  the^ 
brain,  and  yet  when  it  ie  swallowed  by  man  it  is  ea^y  to  ahovr  tboi 
it  has  a  mosl  powerful  eSect  on  the  capillary  circulation  of  the  whole 
body,  and  aUo  on  the  mental  coiiditmn.  How  do  they  explain  each 
different  effects  in  the  co^  of  opium,  while  actdg  ha.7e  much  thafl 
aame  effect  whether  injected  or  swallowed  ?  From  the  point  of  view^" 
of  the  uric  acid  causation  of  these  vascular  effects  the  matter  is  simple 
enough,  for  opium  has  no  direct  effect  on  the  eolubility  cf  uric  acid, 
in  which  it  dilfetH  from  acids  and  alkalie». 

Now,  the  indiruci  L'iTuct  of  opium  in,  as  I  have  pointed  out  (liril. 
Med.  Jour.,  1H89,  vol.  ii.),  probably  entirely  duu  to  its  efTects  on  the 
peristalsLS  of  the  iute^tincs.  By  sIoM-ing  down  peristalsia  and  the 
passage  of  the  contents  of  the  largo  intoetino,  it  promotes  the  ahaorp- 
tion  of  acid  tluidtt  from  that  part  of  the  alimentary  canal,  and  thus 
raieeH  the  acidity  of  the  urine  au<l  diminishca  the  alkalinity  of  the 
blood.  But  if  from  any  cause  it  fails  to  check  peristaUia  and  raise 
Um  acidity  of  the  nrino,  it  also  fails  to  alTcct  the  cflpillary  circulation 
al  the  body,  and  will  thun  produce  neither  mental  wolM>eing  nor 
■hiMnm  of  fatigue.  It  is  interesting  also  to  remember  that  bella- 
4waa  (fig.  9),  wbiuh  bos  an  effect  on  the  iutcstineit  almost  exactly 
tiM  of^nite  of  that  produced  by  opium  has  also  the  opposite  effeoi 
•«  dM  solubility  of  urio  acid,  and  so  on  the  nutrition  and  (unetioQ  of 
ttebody. 
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Now,  opium  may  fail  to  raise  the  acidity  of  the  urine  Erom  sevetal 
OHMS,  Bticb  iw  Cbe  proaooco  of  iniicli  alkali  iu  th^  food,  or  in  condi- 
tions where  Cbere  is  dyspepsia  with  vomiting  and  diarrhtea,  which  it 
W  to  orerooma  before  it  can  do  anythiag  to  raise  the  acudity. 

For  thU  reason  I  believe  that  opimu  has  leas  }>ower,  dose  (or  dose, 
one  the  VQgMMian  native  of  India,  than  ovor  the  naeat-eating  native 
of  those  iHlandg,  and  its  action  in  niygolf  is  curtaioly  far  loss  powerful 
now  that  I  am  almost  &  yenoi&ntui,  compared  with  what  it  was  some 
}Hn  ago  when  I  utu  oi'dinitry  diet. 

flnd  this  not  been  90  I  should  have  given  carves  showing  the 
dktMoi  opium  on  fatigue,  and  the  L'xci'utiou  of  urcia,  but  to  do  this 
IloBod  that  rather  lai'ge  doses  of  opium  would  have  been  required, 
mi  I  Uierefon:  rciiortcd  to  cnJomol  which  acts  directly  on  uric  acid, 
Hd  is  ioddpendeat  of  acidity  (ace  fig.  41). 

Small  dosos  of  opium  do  not  ratye  the  acidity  of  my  urine  to  any 

iBilfc0d  extent,  and  they  do  not  therefore  clear  the  blood  of  uric  acid 

weuwwcll-bving  and  absence  of  fatigue. except  to  an  extent  which 

■  bsttfficieot  to  show  weU  in  curv6»;  hut  tb^re  ia  qo  doubt  that 

Bftem,  cocaine  aud  otbc^r  drugit  whiah  are  ao  well  known  to  diminiiih 

or  prevent  fatigue,  act  jnst  as  calomel  docb  by  clearing  tlie  blood  of 

oric  acid,  so  that  the  veKscls  are  tree  to  relax,  and  there  is  conse- 

^oeotly  a  good  circulation  through  Ibe  mu»clu»with  prompt  climina- 

lioii  of  urea  and  active  metabolism  ;  but  when,  as  in  my  case,  they 

fad  for  Uio  reogons  given  abovu  to  affect  the  solubility  of  uric  acid  to 

any  marked  extent,  tbey  ».l9o  fail  to  a  corresponding  extent  to  afTeot 

b4iguc  and  tho  oxcrcbioa  o[  uroa.     If  it  is  urged  that  acids  relax  nud 

alkalies  astnnge  the  ciipillaries  directly,  I  should  ruply  that  in  Ihu 

hamoD  subject  if  you  rt;movu  all  the  available  uric  acid,  alkaliea  will 

Efeil  to  raiaa  arterial  tension,  because  they  fail  to  produce  oolltemia. 

ill.  lithia  markedly  diiniuishos  tho  acidity  of  the  urine,  hut  yet  it 

quit«  fails  to  produce  either  meutal  depression  or  Mauty  urine,  uu 

Ihe  contrary,  it  causes  weU-beiug  and  diuresis  (see  pp.  52  and  lfi'2), 

and  the  excretion  of  uria  acid  telU  us  why  it  does  so,  for  in  place  of 

producing  coLltumiu  aa  soda  aud  potash  do,  it  duurs  it  out  of  the 

blood  and  diminishes  its  excretion. 

Again,  lead  and  iron  and  a  number  of  other  motals  produce  re- 
tention of  uric  acid,  and  while  this  action  Insts  tlioy  produce  aLao 
unobstructed  capillaries,  well-being  and  diuresis.  Everything  that 
dears  the  blood  of  uric  acid  cuusee  diuresis  if  there  is  available 
water  in  the  blood ;  and  conversely  almost  every  diuretic  iu  the 
pbumacopoeia  and  out  of  it,  is  found  on  investigation  to  clear  tho 
blood  and  urine  of  uric  acid,  and  in  physiology  aUo,  as  we  have 
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seen,  wa.t«r  and  luric  acid  go  in  opposite  directiooR,  I  have  shown 
thftt  all  thcao  substances  prodtioe  the  silido  cfTcctfl  on  uric  acid ; 
from  the  other  poiut  of  view  it  would  have  to  be  shown  that  they 
all  Kep&r&tely  produced  the  same  affects  on  the  arttinoles  or 
capillaries. 

Then  again,  I  have  pointed  out  that  the  hoadacbe,  slow  high 
tension  pulse,  depression,  and  other  symptoms  of  eolloimia  are  pro- 
portional in  every  way  to  the  exceas  o(  uric  acid  in  the  blood  and 
ariae,  but  bear  no  relation  whatever  to  the  amount  of  allcali  which 
may  have  boon  used  to  produoo  them  artificially. 

In  a  word,  all  lliR  phenomena  are  proportional  to  the  uric  acid, 
but  not  to  the  drugs  which  only  act  indirectly  upon  it. 

And  my  experience  of  the  effects  of  diet  tn  my  oitd  case  (though 
it  by  DO  moane  Dtands  alonu)  are  amply  sufficient  to  prove  this,  for 
if  alkalies  contract  the  arterioles  of  the  brain  and  prodace  atuomit 
and  depression,  headache,  &c.,  I  ought  to  be  much  worse  now  on 
a  milk  and  fai'tnaceous  diet,  which  faas  greatly  diminished  the 
acidity  of  my  urine,  but  on  the  contrary  I  am  much  better  now  and 
havo  not  a  tenth  part  of  the  headnehe,  high  tension  polso,  and  de- 
pression I  used  to  have  on  an  ordinary  meat  diet,  and  1  am  glad  to 
be  able  to  say  that  many  of  my  patients  have  had  similar  experi- 
enoe.  Severe  ooUsiQia  is  now  impossible,  hence  its  effects  f^  to 
appear,  but  allialiea  aic  plentiful  in  the  circulation,  and  have  do 
e^eot  on  the  arterioles. 

And  oiy  experience  ha«  convinced  me  that  the  best  way  to  keep 
the  brain  circulation  free  from  uric  acid  is  not  to  dose  it  with  oplmn 
or  cocaine,  which,  while  clearJcg  the  blood  to-day,  store  up  bbe 
poison  for  future  trouble,  but  to  reduce  tlie  forroation  and  introduc- 
tion of  uric  acid,  and  to  provide  for  its  oonslant  free  excretion  by 
a  plentiful  eupply  of  alkali  in  the  shape  of  fresh  fmits  and  vege- 
tables, and  in  winter  aUo  it  is  ucoexsary  to  clothe  fairly  warmly  and 
otbcrtriec  to  guard  against  the  too  prolonged  action  of  cold,  as  this 
tsads  to  raise  acidity  and  cause  retention  of  urates,  e«peciaHy  when 
ta  aolion  is  aided  by  a  diet  rvlativety  poor  ui  treeh  fruits  and  vogS' 
taUes  (see  remarks  on  fig.  f>5), 

1  am  hero  speaking  of  functional,  temporary,  periodical  deprea- 
rioB,  though  I  quite  believe  that  if  the  vascular  conditions  that 
pwjilueo  it  are  very  often  repeated  over  long  periods  they  may  at 
iMft  bring  about  some  organic  changes  which  are  irremediable  and 
^■■bIIc itmoved.  T  have,  nevertheless,  been  able  to  effect  great 
it  in  depression,  which  had  lasted  on  and  off  through 
year*  by  such  alterations  in  diet  as  I  have  mentioned. 
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Tbcrc  is  probably  do  fftcl  (bat  is  more  widely  rccofcnis&d  in  this 
poriioa  of  the  globe,  than  tbnt  mental  irriUbility  niid  doprossioa 
tra  relieved  by  the  smoking  of  tobauco,  and  it  we  took  up  tobacco 
in  ft  system  of  thempeiilic»  we  find  that  H  ia  classed  with  the  de- 
fnminotors,  i.e,,  with  the  drags  that  dtmiuish  muscular  power 
tnd  vDfeeble  the  henrt,  and  among  drugs  having  a  similar  action  it 
■9  tsteresting  to  note  that  ip«caouaii  atid  antimony  have  a  similar 
|over  in  relievintj  migraine. 

It  has  apparently  been  pointed  ont  by  several  observers  that 

BMldog  tobMco  dimiDishcs  intellectual  powei*  (soo  letter  by  I^r. 

C.  B.  Dryadale  in  the  British  Medua.1  Jotimal,  1896,  vol.  ii.,  p. 

333,  and  re(«r«ae(«  there  given),  and  if  it  does  in  any  way  weaken 

Ifae  pover  of  the  heart  it  is  easy  to  eee  bow  it  may  hinder  the  due 

nUitioD  and  devclopmool  ol  the  brain.     I  um  al»o  indebted  to  Dr. 

Uoigaii  Dockrell  for  the  information  that  tobacco  may  preoipit&to 

•bpMift  senilis  ;  but  that  the  bair  may  recover  if  smoking  is  given 

ap«.so  thai  it  apparently  affects  nutrition  on  both  aides  of  the  skull. 

Uy  observations  on  the  effects  of  tobnoco  smoking  on  the  pulse 

seen  to  show  that  it  Iow«ra  arterial  tension,  and  quickens  the  rate 

of  tbe  heart's  action,  and  it  ia  easy  to  understand  that  in  accordance 

irith  Grmshey's  obserrations'  (see  p.  200)  it  will  iti  ibis  way  increase 

tbe  volume  of  blood  passing  through   tbv    brain,  and  so  produce 

well-being;  and  this  well-being  produced  by  tobacco  is  not  accom- 

pmied  by  a  desire  for  activity  and  a  leehug  ul  tone  in  the  muscles, 

but  rather  by  slight  languor  and  disinclination  for  exttrtiun. 

Tbe  artcriometer  also  records  the  efftcts  of  tobacco  smoking,  as 
CO  sever&l  occasions  1  have  found  a  distinct  diminution  of  the  dia- 
tatttr  of  the  radial  artery  after  amoking  tor  30 — 40  minutes.  I 
think  also  that  we  must  not  lose  sight  of  the  fact  that  quite  apart 
from  the  action  of  nicotine  or  tohacco  when  directly  absorbed,  the 
inhaling  of  the  products  of  couibustiou  of  any  vegetable  matter 
meaufi  the  taking  in  of  a  certain  amount  of  the  acid  products  of 
flooibustion,  such  as  nitraun  or  sulphurous  acids,  which  may  be 
sbsorbed  from  ihu  mouth  and  nose  in  sufUcit-nt  quantity  to  afleet 
Um  alkalinity  of  the  blood;  so  that  tobacoo  is  another  instance  of  a 
lobetenoe  which  miaiet«is  to  man's  comfort  like  opium  and  cocaine 
by  etearing  his  blood  of  uric  acid,  but  Uke  tbe-sc  aUo,  ite  tirst  actioa 
may  be  followed  by  a  rebound  with  irritubilily,  mental  depression,  and 
Utkdency  Co  saiciABisee  British  Medical  JvtuTtal.iS^O,  vol.  ii.,  p.  1161.) 
Having  taken  the  view  that,  in  accordance  with  the  above  f&otA, 


*  ^it-Schri/t  Munchm  (J.  P.  Lohmann,  1809). 
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mental  deprassion  beartt  exactly  the  siinie  retalion  bo  the  ascnitioa  o 
uralea  thul  bcadachc  docs,  and  th&t.  tb«  causation  of  th«  one  differs 
from  the  cnuaation  of  tho  other  merely  in  degree,  X  was  mach 
intorvsted  to  be  told  by  one  of  my  patients  (a.  tiiftn  ol  oonspicaoiu 
mentffil  ability,  who  ha<l  all  bis  life  suffered  from  meotikl  deprcssian), 
that  wlioa  he  hiul  his  wor»b  attacks,  wbicb  were  iilways  in  tbe  early 
hours  of  tho  morning,  be  was  ocausiomed  to  obtain  relief  by  sittiog 
upright  iu  bed,  in  exactly  the  posiliou  lbu,t  1  bave  to  assame  id  my 
haadaohi) ;  and  ibe  fact  is  not  only  intsresbing  as  a  parallel,  bat  it 
proves,  T  think,  that  in  this  ca^e  the  mental  depros&ion  wan  uot  dua 
mtbor  to  fccblo  bui>rt  or  to  cerebral  aua<mia- 

I  do  not  doubt  that  mental  depresaion  may  be  due  to  a  weak 
heart,  and  coiuequent  cerebral  attfemia.  but  sucb  deprestuon  would 
pay  little  or  no  attention  to  fluctuations  in  uratu  excretion,  and  would 
1)0  benefited  rather  by  lying  down  than  by  Bitting  up.  ■ 

It  i3  interesting  also  to  remember  that  in  mental  depression^ 
associated  wttb  bigb  blood  pi-essure,  digitalis  does  barm.     I  bave 
several  times  given  it  in  cases  where  tbere  iseemed  to  be  a  doubt  as 
to  the  power  of  the  heart,  and  bavo  aoeu  eiutca  where  others  bave 
done  the  siame,  uad  tbe  only  result  wa^  to  make  the  depression  worse. 

One  can  easily  uaderstaud  why  this  should  bo  so,  as  digiuUa 
affects  both  factors  iu  the  causation  of  high  blood  pressuiB  :  it 
strengthens  the  heart  and  contracts  the  art^noloii.  On  tiio  othor 
hand,  wbcro  mental  depiosaton  is  associated  with  real  cardiao  weak- 
nesB  and  low  t»nsion,  digitcihs  may  do  &  great  deal  ol  good. 

The  r«iUitiun  of  these  depression  attacks  to  the  early  morning 
liours  and  the  similar  relation  of  melancholia  to  those  horn's  (see 
*•  Proceedings  of  the  Medical  Society  of  the  Stale  of  Pennsylvania," 
June,  lt!90).  are  of  great  interest  in  connection  witli  tbe  targe  excre- 
tion of  uriitCK  and  scanty  urine,  which  churacterise  these  same  houni 
in  pby»iological  conditions,  and  1  look  npon  the  pathological  condition 
OK  a  mere  e:La^orutiuu  uf  the  physiological  (see  figs.  1,  2  and  H),         m 

An  extremely  interesting  case  illuatrating  eome  of  these  points  is  ' 
publisbod  by  Dr.  Willougbby  Gardner  in  tho  Liuicet  (1991,  vol.  i.,  p. 
1311),  and  with  regard  to  this  I  think  it  is  not  too  much  to  say 
that  J  cun  explain  completely  every  symptom  be  mentions,  and  if  a 
case  had  been  manufactui-ed  to  suit  my  theories  it  ooald  not  have 
been  bettor  done. 

A  patient  auffers  from  goat  attacks  and  gouty  dyspepsia.  Oaj 
Hareh  3,  1891,  bo  has  acute  gout  In  the  left  (oob.  from  this  h«J 
reooTDrs  two  or  three  days  later,  considers  himself  well,  and  pro-j 
{MM  to  return  to  work. 
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On  Sunday,  Slarob  K,  ho  Att«nclod  three  long  rclif;ious  servicoa 

■    ■  '         no  exercise.     On  the  mommg  of  Marcih  U  he  was  suffBring 

'  .c  luelniicliolin  of  a  ruligiouti  lypu,  with  dulustons  aud  tliroabu 

d  6«cide.     Patae  weak,  but  arcery  (all  between  beats.      Heart. 

-^-r>n<)  HOund  in  seoond  righi  iatorooBtal  space  louil  and  ringing. 

iIt)vra5giveDainerciiria.l  piirgciand  mustard  bltstorto  impcof  neclc. 

[a  the  middle  of  the  oigbt  he  wwt  Hoizfid  with  a  nhght  attack  of 

KMt  in  the  left  foot  (thu  same  foot  as  before,  1  ruuiark),  uud  "  at 

ooM  all  depro38)oa  completely  diiiiippeared."  the  pulse  (elt  ebroager, 

Hie  radiii!  arcory  eonld  not  ho  felt  between  the  lient>i,  ilioaeeond 

^-uj  of  heart  no  longer  acoentaated  or  loud. 

The  case  in  lerma  of  uric  aoid  uuu^ittioc  would  read  aa  follows  :  — 
i  111,  alternating  with  dyBpepsta,  ciu-e  of  an  acute  attack  of  gout, 
■■■■-  d}'pepsia,  aud  collmmia.  While  this  is  going  on  he  sit^  out 
'<-■  hrag  serrioes  in  a  cold  ohurob,  and  takes  little  exerciae.  This 
^L  [TMiace^  ininu^  skin  activity,  a  rise  of  acidity,  and  sotiiu  rutuiitiou  of 
H  ana  acid.  Next  momiDg.  in  the  alkaline  tide,  the  collaiuiia  returns 
I  wiforeed  by  the  amount  rotainad  on  the  Sunday.  This  obstructs 
I  die  tapillarieti  and  miRC»  blood  proSKure,  and  thifl  in  turn  produces 
I  Hich  an  altered  oiroulatian  in  the  hrain  that  rnuUacholia  with  delu- 
[     lions  results. 

^B      A  mercurial  purge  h  given,  this  olcars  the  blood  of  uric  ocid, 

^■biving  It  into  the  liver,  spleen,  and  joints,  especially  its  old  friend  of 

Hptwioua  attacks,  the  left  foot,  and  prodticua  a  guut  attibck  in  the 

'flight,  and  at  the  same  inoixient,  the  blood  being  ctearetl  of  uric  acid, 

iho  pulso  altera  its  character,  tho  melancholia  duo  to  the  effects  of 

Ugfa  blood  preaaure  on  the  eerehral  circulation  olearii  up  coinpIetRly. 

Uaioury  hare  acts  just  as  a  dose  of  iron,  lead  or  even  lithia  would 

hive  done,  and  for  the  same  reason,  for  urate  of  mercury  like  calomel 

ud  other  salts,  is  very  insoluble,  eo  tlrnt  the  urate  of  tnercurj'  tends 

\a  be  deposited  etpecially  in  those  joints  whore  previous  attacks  had 

Ittl  some  urate  to  attract  it. 

Ii  would  be  diflicult  to  find  a  case  which  more  completely  illu- 
u  ittates  my  main  point!i  than  that  ntinated  by  Dr.  Oan^lner. 
H  1  should  be  quit«  ready  in  suoh  a  caae  to  undertake  to  produge 
Hlbbflr  gout  or  malaacholia  to  order,  and  in  other  cafiitii  similar  otTocts 
^tto  be  produced  proportional  to  the  amount  of  urate  that  la  la  hand, 
tnd  can  be  acted  on. 

Wbtla  these  facte  are  before  u!^  it  is  not  difficult  to  see  why  ou 
stuck  of  fever  should  tostoro  mental  health  in  molaacholia,  or  why 
thyroid  extract  should  bo  used  to  produce  the  same  result  (see  Britiah 
'adicai  Jountai,  1895,  vol.  ii.,  p.  765). 
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So  far  we  have  been  talking  of  depression  or  fatigue  of  mind,  bal 
I  believe  that  fatigue  of  body  has  a  simitar  if  not  identical  caasatic 
If,  as  we  know  well,  bodily  strength  and  power  of  endurance  art' 
increased  by  drugs  like  opium  and  cocaine,  vrbicb  produce  a  free 
circulation  and  Tnc't&t>oli8m  in  the  nerve  centres  and  in  the  inuacleo^H 
then  ohviounly  the  conditions   which    hinder  the    ch'culatioD  an^| 
dlmiiiigh  the  metuboliHm  in  these  important  structures  will  produce 
fatigue  of  body  as  well  as  depression  of  mind.  ^_ 

As  a  good  deal  has  been  written  on  this  subject  lately,  it  may  bfl^ 
of  interest  to  go  into  it  further,  aitd  it  will  form  also  a  prulude  to 
what  I  shall  have  to  say  about  the  more  important  tsCT&cU  of  uriOj 
Aoid  on  metabolism  and  nutrition  in  future  chapters. 

Now  I  pointed  out  about  nine  years  ago'  the  (act  that  the  fo 
of  uric  aeid  excretion  brought  about  by  the  admin  istralion  of 
acid  was  ahuost  always  aceompanied  hy  a  rise  in  the  excretion  of 
urea. 

But  owing  to  ignorance  in  other  directions  and  to  what  I  now 
regard  as  the  erroneous  observations  of  othore  t  gave  what  was 
probably  a  wrong  explanation  of  the  fact,  and  otherwise  failed  com-H 
pletbly  to  a[)preciato  the  importance  of  my  observution.  ^| 

Since  that  time  I  have  found  out  that  uric  acid  taken  by  mouth 
is  Dot  converted  into  mea,  but  is  in  due  time  excreted  as  uric  aeid  in_ 
the  urine  ■  (see  Ggs.  23  to  2a).  ^ 

And  also  that  white  a  maxked  fall  in  uric  acid  is  commonly 
acoompaiiied  by  n  rise  of  urea,  a  market!  rise  of  uric  acid  is  atso^ 
commonly  accompanied  by  a  fall  of  urea.  ^| 

It  was  only,  however,  comparatively  recently  in  worlciiig  at  the 
pbysiolag)'  and  pathology  of  fatigue  that  I  appreciated  something  of 
IhBreal  bearing  and  importance  of  my  previous  obsen'aiioaB.  ^M 

As  we  shall  see  and  as  I  pointed  out  ii>  previous  editions,  the 
effect  of  oxorcii^e  is  to  lower  the  acidity  of  the  uiiue  owing  bo  the  in- 
creased excretion  of  acids  by  the  skin  in  perspiration ;  the  fall  of 
acidity,  or  more  accurately  the  increftsed  alkalinity  of  the  blood, 
allows  the  passage  of  nu  excess  of  uric  acid  through  it,  and  this  is 
aeoompanied  by  a  fall  of  urea  and  the  presence  of  more  or  less 
marked  feelings  of  fatigue. 

nere  then,  is  tlie  physiology  of  fatigue,  depressed  and  dcfieient 
circulation  in  the  muscle  and  nerve  tissues  owing  to  excess  of  uric 
aoid  in  the  blood ;  and  this  ia  obviously  the  oxploDntioD  of  the  great 
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nneliaatioa  for  bodily  and  menlai  axerlion  which  accompaiuas  (he 
incadd  headaoha,  or  mental  depression  dita  to  Iha  aame  cauao. 

But  if  fatigue  is  thus  doe  to  the  presence  oF  excess  of  uric  acid 
ttbe  blood,  aod  if  opium  aod  oo&aino  oaa  for  a  timo  abolish  fatigue 
f  keeping  the  blood  olenr  of  iiric  acid,  it  follows  that  fatigue  will  ba 
,  or  verj'  flight,  so  long  as  uno  acid  Is  atisenl  (i-oiu  thw  bloaii, 
itoatwr  what  mtilhod  is  adopted  for  bringing  about  this  raault. 

\ad  as  there  are  plenty  of  wayti  of  kooping  the  blood  clear  of 
lieaAid,  it  follows  that  there  are  also  plenty  of  waya  of  preventing 
iQ  besides  the  use  of  opiuin  or  cocaine,  or  auy  drugs  which  act 
I  As  ame  iray. 

■wiY    f  f  y*  ** 
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pFia.  99.— KFFBots  97  Eksmhui  oh  tum  ExcauTivK  qb  Ubic  Actit  uri> 


Opium  and  cocaine  keep  the  blood  clear  of  uric  acid  by  raiaaiit; 
<  acidity,  they  thus  counteract  tlio  effects  of  exercise  and  prevent 
I  blood  becoming  a  good  solvent  of  uric  acid  ak  its  result. 
Bui  there  is  obviously  another  way  of  keeping  the  blood  clear 
I  uric  acid  under  these  ooiidittons,  namely,  by  previously  cteariugout 
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hy  means  of  solvents  all  th«  uric  acid  avaUable  to  be  got  into  sola- 
tion  by  the  rising  nlknlinity  of  tliG  blood  which  tho  Dicorcieo  prodiic©i». 

Now,  the  moHt  powerful  solvent  and  excretajit  of  uric  acid  is 
salicylic  ucid  or  odd  of  its  salts,  and  if  those  arc  giron  for  four  to 
fire  days  before  the  exercise  ia  taken,  so  as  to  sweep  out  all  the 
uric  acid  avftilable  for  sMjlution  in  the  Mood,  and  if  the  drug  te 
toft  off  on  the  day  that  tho  oxerciso  is  taken,  some  very  rerau-k* 
able  resultit  are  obtiuaed. 

FirHt  of  all  tburu  h  o.  KTuat  fall  in  tbo  excretion  of  ario  acid, 
which  always  occurs  after  salicylates  have  been  taken  for  a  few 
days  and  left  off,  uo  that  there  h  absolutely  tio  uric  acid  to  come 
through  the  blood  as  the  result  of  the  rising  alkalinity  of  exercise 
and  pcrspiralion  (sen  fig.  8), 

And  with  this  condition  of  things  there  ia  almost  complete 
absence  of  fatigue,  even  with  thu  most  severe  exercise  and  the 
most  profuse  perspiration,  and  muscle  powyr  and  endnrance  appear 
to  be  increased  at  least  .^O  per  cent.  ;  and  further,  there  is  this 
remarkable  result,  that  whcroae  with  the  plus  oxcrotioD  of  uri^l 
acid  in  ordinary  exercise,  there  goes  a  great  fall  of  urea  followed 
by  a  rise  next  day ;  in  the  oxoroieo  undertaken  in  the  absence  of 
aric  acid  from  the  blood,  and  in  which  fatigae  ia  more  or  less 
absent,  ihtre  is  either  an  iinmodiatu  rise  of  nroa  or  only  a  reiy 
slight  fall. 

It  appears  to  nu>  that  in  these  (acts  ue  have  an  ahnost  abso- 
lutely complete  demonstration  of  the  enormous  inSuence  exerted 
by  uric  acid  on  tho  motabolism.  nutritian  and  function  of  the 
whole  )>ody,  and  we  have  also  a  couiplute  explaaation  of  a  point 
in  physioloj^y  which  has  been  much  disputed,  viz.,  the  inSaeoce 
of  exercise  on  the  excretion  of  urea. 

1  t>hall  now  give  a  few  figures  to  illustrate  the  chief  points  I  havej 
mentioned . 

In  Gg.  39  is  shovm  the  effect  of  throe  hours  of  bicycle  work  iuj 
the  a.m.  hours,  and  tbu  result  is  a  ^eat  fall  in  the  excretion  of 
urea,  viz.,  57  grs.,  followed  by  a  rise  next  day  of  78  grs.  Take 
tbe  fall  from  tho  rise  and  tho  result  of  the  two  days  is  an  increased 
excretion  of  urea  amounting  to  21  grs. 

Note  (iiTtber  that  uric  acid  is  fairly  high  abovo  urea,  so  that 
probably  4   grs.  of  it  passed  through  tbe  blood   on  the  day  UM 
exercise.  ™ 

In  fig.  40  is  shown  in  contrast  with  tho  above,  tho  effects  of  three 
boars'  bicycle  exercise  in  the  p.m.  hours  of  the  day;  the  amount 
of  work  done  in  the  two  cases  is  as  nearly  as  possible  identical. 
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Hera  we  see  »  (all  of  only  36  gts.  follotved  by  a  rise  of  60  gcs. 
ont  day.  aod  eubtraoling  tbo  former  from  the  Iatt«r  we  get  n 
rial  ol  S4  gr«.  of  urea  as  the  result  of  the  two  da.ys,  »o  that.  whUa 
tte  unootit  of  exertion  waft  as  near  a.i  poHRible  the  M,vae  m  both 
flgores,  iho  resulting  iucruib^i^  t-xcrction  ot  iireu  was  tbe  same 
■I  bot  3  grs.  The  i>aiut  which  Ibeae  figures  are  intendod  to 
illuinUe  is  that  for  the  eamo  amount  of  «x«rci8e  tbe  fall  of  urea 
Ihol  resulbs  is  greater  when  the  exeroiae  (alU  in  the  a.m.  bourB 
tbtn  wfa«n  it  fallti  in  the  p.m.  hours,  and  that  this  is  due  to  tbe 
Uet  that  tliere  is  guucrully  more  urio  acid  in  the  urinu  and  blood 
m  the  a.m.  hours  than  in  the  p.m.  hours  (aee  figs.  1,  2,  and  3); 
for  wa  shall  pruauntly  aee  that  the  fall  of  urea  that  accouipaniee 
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Fto.  40i— EpFBcra  op  Hxbbcki::  o»  iiti:  ExtmctioM  OF  Ubic  Kam  A]fl> 
Ukba  (An'KiuiooK). 

cercirn  and  fatigue  ta  entirely  depeTtdent  on  the  amount  of  urio 
acid  in  the  blood,  and  that  the  amount  of  fatigue  pi-oducod  by 
any  giroci  exorcise  varies  H)>»otuboly  with  tbe  fall  of  urea,  and  la 
also  therefore  dependent  on  the  amount  of  uric  acid  in  the  blood. 

And  this  is  no  chance  result  of  a  single  oxiK-riincnt,  for  I  ha%'e 
been  working  at  thene  pointsi  for  seTeral  year^i,  and  it  was  the  re- 
markable  fall  of  urea  that  always  aocompauios  oxorcise  in  the  a.ni, 
hoars  that  first  drew  my  attention  to  the  subject. 
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I  will  morely  rooiiu-lc  in  this  connection  that  Dr.  Vsiughaii  Harley 
has  pointed  out,*  that  less  inuscul&r  work  cum  he  done  at  9  ib.m> 
than  ut  U  ft.in.,  and  that  muacio  power  rittus  from  9  to  11  n.m., 
ikQd  that  there  is  aJso  a  notable  fftll  in  muscle  power  at  4  p.m. 
Aud  it  it)  a  renmrkable  fn-ct  that  cberEi  is  genorally  more  uric  acLdj 
passing  through  the  blood  at  9  a.tii.  than  at  1 1  a.ra.,  and  about  4  p.r 
there  is  K^^nerally  also  a  temporary  rise  in  tho  excretion  of  urid 
4oid  (altoruoou  alkaline  tide,  sec  fig.  1). 

Again,  I  think  that  almost  everyone  muet  have  made  this  clioicH 
observation  that  cbiklren  are  o[l«ii  d till  and  heavy,  and  disinclined 
for  both  mental  and  bodily  exertion  in  the  a.m.  hours  when  much 
uric  acid  is  passing  through  the  blood  ;  while  the  same  childrou  are 
lively  and  bright  and  can  hardly  he  restrained  in  the  p.ra,  he 
when  there  is  but  little  urio  acid  in  the  blood. 

A  priori  one  would  expoot  that  the  facts  would  be  exactly 
reverse,  for  in  the  a.m.  hours  the  child  has  just  haeD  refrusbod  by' 
&  long  night's  rvist,  ood  in  tho  p.m.  hours  it  has  boroe  the  burden^ 
and  heat  of  the  day. 

We  see  then,  that  io  physiological  conditions  exdrolse  andertalca 
in  the  a.m.  houi's  generally  oAUses  great  fatigue  and  a  more  mi 
BJid  decided  fall  in  the  excretion  of  urea  than  similar  exercise  undor*l 
taken  in  tho  p.m.  hours. 

We  shall  now  see  that  if  measures  are  taken  to  keep  the  blood 
clear  of  uric  acid  during  the  exercise  it.  will  be  accompanied  by  little 
or  no  fatigue,  and  will  also  produce  little  or  no  fall  in  tho  oxcretioaj 
of  area. 

I  have  already  referrod  to  the  aotion  of  opium,  and  the  fact 
it  clears  the  blood  of  uric  acid  by  diininishing  the  alkalinity  of 
blood. 

Now.  the  action  of  opium  in  preventing  fatigue  is  so  well  kuowa' 
that  I  wished  to  give  a  figure  showing  its  effects  on  the  excretion 
of  urea  and  uric  acid  under  exercise  in  myself,  but  [  was  met  by 
this  difflculti>-. 

My  diet  is  one  in  which  milk  is  almost  the  only  animal  food, 
■nd  I  lurthei-  pousumo  a  considerable  quantity  of  fruit,  and  the 
rostilt  in  that  I  have  a  large  introduction  of  alkaline  bases  and  but 
a  small  introduction  of  aoids  and  aeid  saltd  such  as  the  phosphates 
and  sulphates  of  animal  tissues  :  the  consequeaoe  is  that  the  acidity 
of  my  urine  is  much  lower  than  that  of  those  who  cat  ordiD&ry  diet, 
aud  the  alkalinity  of  my  blood  probably  much  greater. 
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Hence  I  found  tba(  opium  (in  such  doses  ae  I  e&rad  to  take), 
bill  eomparotively  little  affect  on  tho  acidity  of  my  urine,  and  u 
tt  thus  afiEsoted  the  alkalinity  of  the  hlood  hut  slightly,  it  (ailed  to 
den-  the  blood  of  nrio  acid,  and  also  failed  to  prevent  fatigue  and 
kU]  of  urea,  when  cxcrci^u  w&s  takun. 

It  may  be  objected  that  the  rise  of  acidity  in  fig.  15  ia  vrdl 
mriced,  bat  this  wasobta.inod  Bomo  years  ago  when  my  diet  ood- 
ubed  more  animal  food  thitn  it  donft  nt  preitRnt. 

I  tlienitorc  turned  nsido  and  Belccltd  a,  drug  which  acted  inde- 
pan^ntlyoF  acidity  and  cleared  the  btooi]  of  uric  acid  ;  vix.,  mercury, 
Aingh  other  metals  as  copper,  zinc,  silver,  woald  hav«  done  equally 
■ell,  and  I  havo  no  doubt  that  the  action  of  these  metala  in  forming 
iDMdible  coQ]p»undft  with  nric  actd,  accounts  for  the  xo-oalted  tonio 
■fleets  of  small  doecs  oF  tboso  motols  or  their  aalts- 
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Fid.  U.— Erntcre  op  Exkbcisb  ox  the  Sxcrbtiok  or  Cbic  Aoid  tMi> 
Ubea  attek  GALoutiL. 


I  havo  pointed  out  that  tbo  urates  of  mnroury  arc  insoluble,  and 
%.  41  shows  its  effect  in  the  form  of  calomel  on  the  excretion  of 
una  under  exorcise,  and  wc  »cu  that  thoro  ia  an  imRiedJalo  riso  of 
Ofea  to  tho  oxtDDt  of  23  grs.  followed  by  a  foil  next  day ;  and  with 
this  rifie  of  urea  there  waa  nob  only  abseuCD  of  fatigue  but  a  feeliiig 
of  incnjaasd  muscle  power  and  endurance. 

But  there  are  other  ways  of  keeping  the  blood  clear  of  uric  aoid 

Id 


374 


URIC    ACID. — CBAl'TEU   Vllt. 


besides  giving  mercury,  opiuin,  or  other  drugs  n-bich  directly  or 
dirt»;tly  dimiuiab  the  solvent  powers  of  bbo  Uood  for  uric  ooid. 

Aiid  pcrLaps  the  beat  way  to  accompliBh  Ibis  is  to  itke  a.  coq 
of  salicylate  of  soda  for  four  or  five  days  bcloro  tbe  day  on  wlf 
the  cxorcifio  is  to  ha  taken,  and  then  on  tbe  day  of  ezercixe  stop; 
drug  ;  the  result  is  thai  uric  acid  foils  very  low,  generally  cotula 
ttbly  below  urea,  u>ad  bbere  is  litllo  or  none  to  pas»  through  tbe  bid 
and  under  tliesa  conditions  fatigue  is  for  many  bouts  comp]«l 
absent  even  in  spite  of  sevoro  exertion  with  perspiration,  and  I 
day's  excretion  of  urine  ahows  tbnt  there  is  also  little  or  do  ^ 
urea,  or  even  a  rise. 
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Via.  42.— £ffec»  of  Exkucisg  oh  xas  ExcamoN  of  Ubic  Acio 

Uxa*  ATtZa  1   COITBSE  op  SXLICTUTES. 


Fig.  43  ehowB  the  effect  of  some  exercise  taken  the  day  afn 
dose  of  salicylate,  which  bad  caused  a  verj*  large  excretion  of  1 
Mud;  cm  (be  day  o(  uxeroisB  the  urio  acid  foil  greatly  and 
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ifichtiy  below  nroft,  ftod  with  this  tliere  was  an  immediate  riu  of 
ana  to  the  extent  of  about  19  gn.  followed  by  a,  f&ll  noxt  day. 

I  b»ve  nifule  similar  experiments  on  numerous  occoAiom,  bub 
(ioU  only  shortly  mention  my  retialts  in  one  more. 

On  tbo  10th  of  Judo,  no  drugft  haviog  been  tnkcQ  Tor  8«7enl 
itjtj  I  rode  35  mites  on  a  bicycle,  tbe  ex«rcise  bsginniug  about 
U  «ju.  and  ending  ubout  5  p.m.,  witb  a  considerable  rest  in  tba 
Mily  part  of  the  afternoon.  Thit^  produced  a  fall  of  urea  —  to 
K  gr».,  followed  by  a  rise  of  52  grs.  nost  day,  and  tbo  same  rise  was 
muntaia«d  on  the  following  day,  though  this  was  partly  accounted 
br  by  further  exercise. 

On  the  24th  of  June,  after  a  four  days'  course  of  salicylate  of 
mik  and  the  drug  having  been  left  off,  I  rode  at  about  the  same 
hotn  of  the  day  iO  axilcs  on  u  bicycle. 

The  daily  curves  show  uric  acid  decidedly  below  urea  and  a  fall 
of  area  equal  to  13  ffrs.  followed  by  a  rise  of  23  gra.  next  day,  and 
Wgrs.  the  day  after. 

Uy  ootee  show,  however,  that  on  the  day  tbis  eiiurcisfi  was 
Ukco,  my  food  was  unfortunately  deficient  for  at  leaat  one  iu«al, 
onn^  to  tny  having  aucidentiilly  left  behind  part  of  my  supply,  and 
hit  Cor  this  I  think  that  there,  might  have  been  no  fall  of  urea  on 
tht  day  of  exercise,  and  a  greater  rise  on  tbu  day  that  follownd  it. 
Ai  it  Is,  however,  the  difference  between  a  fall  of  27  gra.  for  35  miles 
ml  a  fall  of  18  gre.  for  15  inilti»i,  is  iiuQiciently  marked,  and  on  the 
4a  milo  day  there  was  little  or  no  fatigue  in  spite  of  severe  exercise 
lod  pempiiBtion,  till  supplies  of  food  began  to  run  Hhort. 

1  have  also  been  told  by  I>r.  W.  Eidd,  of  Blaolcbeath,  that  be  has 
htd  somewhat  similar  experience  witb  salicylalBS  in  thut  having 
ttken  these  drugs  for  several  days  for  uric  aoid  headaches  from 
ikioh  he  suffered,  he  wa<i  HurpiituMl  to  find  that  ho  was  able,  though 
^nite  out  of  training,  t«>  ride  45  miles  on  a  bicycle  witb  as  much  or 
more  ease  than  he  hod  previously  been  able  to  ride  20  miles. 

Titers  is  one  further  way  in  which  the  amount  of  uric  acid  in  tbo 

Uiod,  or  available  for  solution  in  it,  can  be  dimioishcd,  and  that  is 

by  dinuniahing  tbo  daily  introduction  of  tiric  acid  (sue  Journal  e/ 

\Pkgiu>io</i(,  vol.  XV.,  and  Brit.  Mc<l.  Jew.,  December,  1894),  and 

bis  is  an  experiment  which  is  eonatantly  being  porformed  for  us  by 

I  refer  to  vegetarianism.     .\nd  in  the  second  edn.,  p.  163,  I 

'  bans  referred  to  the  fact  that  in  a  long  diHtancc  wallc  which  excited 

Miae  iatcroat,  and  which  is  uioiitioued  iu  tbe  Lancet  (lb03,  vol.  i., 

p.  1396),  the  winners  out  of  a  large  number  of  competitors  WMe 

rt^tartauB. 
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And  in  tliia  country  also,  though  vegetnxiaDB  Are  qaito  inaignifi- 
cant  as  to  numbmii,  tbcy  aru  not  very  rarely,  I  thiok,  soen  ia  thsj 
front  oE  competitiuus  in  euduranoe. 

Il  is  precisely  in  the  long  distance  that  the  absenoe  or  reUtiv«| 
ahseucti  oF  uric  acid  from  the  blood  tolls ;  tho  meat  ealor  will  do  very  ' 
well  for  Imlf  an  hour  or  syen  an  hour,  the  relatively  low  alkalinity 
of  hia  blood  Bufficus  to  keep  it  pretty  (rue  from  uric  acitl  for  thai  tiin© 
in  Bpito  of  the  exercise,  but  onoe  his  alkalinity  rieei  decidedly  thft 
incvitiible  coUffimia  results,  and  he  is  then  quiekly  outpaood  by  hia 
veijetarian  competitor.     Of  course  training  counts  for  something,  and 
one  of  the  cSeclu  of  truiniu^,  i.c.,  at  ru^ulatcd  daily  exercise,  ia  to , 
provide  (or  a  free  excretion  of  uric  acid  luoro  or  leea  every  day  ; 
that  the  man  who  ie  in  training  will  not  have  so  much  uric  aoid 
his  body  avaiUljle  for  solution  in  bia  blood  as  the  luau  who,  being  on' 
the  same  diet,  starts  for  his  race  without  any  training,  direct  from 
■edentary  work. 

But  those  who  have  boon  accustomed  to  the  stimulatiou  of  animal 
flesh  and  have  mistaken  thi^  slbnulntlou  for  strength,  have  evidenUy^| 
the  grealeJtt  difEcuUy  in  believing  that  nnyone  can  possibly  be  slrong^^ 
aud  fit  for  exertion  on  aiiy  other  dtot ;  thus  n  paltent  of  mine,  whose 
life  was  Hcdcutary,  had  a  heef-eatini^  friend  ittayinf;  with  hioi  who 
prided  himself  on  biia  walking,  and,  to  escape  further  chaff  on  diet 
■natters,  my  patient  aooepted  bin  ohAllongo  to  have  a  good  walk  ;  tbe 
reault  was  that  my  patient  walked  him  off  his  feet  with  oonipara- 
live  ease,  and  when  some  UO  miLea  bud  been  covered  tbe  boef-eater 
acknowledged  that  he  wm  tired  and  did  not  oare  to  go  aoy  farther. 

And  Professor  Windle,  of  Binninghain,  told  me  last  autumn, 
when  he  bad  been  on  diet  about  twelve  months,  that  75  miles  on  a 
bioyclo,  half  of  it  at^inst  a  strong  huad  wind,  did  not  now  suffioc  to 
produce  fatigue,  and  that  in  fact,  in  his  expeneno«  just  as  in  my  own, 
the  old  savefe  fatigue  compolling  an  imm«<diat«  reet  at  ull  oosts  wa8_ 
DOW  unknown. 

In  my  own  oxperienoe,  also.  oKpneure  to  beat  during  exercise ! 
now  comparAtively  little  effect,  instead  of  producing  utter  cxhaustioE 
knd  a  fipvtKly  breakdown,  it  rather  improves  the  pace  atid  does 
not  interfere  with  endurancn  ;  in  old  days  it  quickly  prodoced  SDoh 
extenuvo  aud  severe  colleeuiia  Chat  further  effort  became  impossible, 
but  now  there  is  no  material  (or  aueh  collvcmia,  and  any  little  urio 
aoid  atill  left  has  its  solubility  improved  by  tbe  boat,  so  that  coUceoui 
is  provunted  by  this  instead  of  being  produced. 

And  under  these  conditions  exercise  is  now  olwaya  accompaoic 
by  an  iintuodiabe  rise  in  the  oxorotioo  of  urea,  ahowing  that 
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pradueia  are  at  once  rotno7ed  irota  the  uiusoles,  and  tbey  arc  thus 
able  to  cootioDe  the  production  oF  force  almoat  indotlnitcly. 

Furthor  instibncus  ot  tho  same  Ihiiifl  have  boen  brought  into 
l^mtt  prominenoe  in  the  daily  papers  by  tha  recent  war  between 
Turkey  ami  Cirucce  ;  oqo  could  ncArcely  opeu  a  puper  witlwut  HP-eing 
reports  tiom  iha  doctors  of  the  wonderful  vitality  of  the  Turks,  of 
ibeirpowersof  endarftneewithotttfood,  of  their  fightinf^nndmnrchinf; 
rnttar  the  receipt  of  serious  wounds,  and  last,  but  not  least,  of  the 
wmjr  in  which  they  recover  and  Ehoir  wounds  heal,  so  that  with  them 
a  is  not  a  miuter  of  shall  I  recover  or  shall  I  diu,  but  shall  I  be  well 
to  time  for  the  next  battle. 

I  have  absolutely  no  doubt  that  tliis  tnAgiiincent  nutrition  and 
power  of  endurance,  fahifi  re-sititiince  to  d^preiiHion  and  shock  aiter 
injury  is  due,  all  cntiroly  duo,  to  the  complete  absence  of  cullioinia 
whkh  a  uric  acid  free  diet  can  alotic  produce. 

Here  the  free  capillary  circulation  so  essential  for  the  repair  of 
woondB,  which  Eiif;]i&h  surgeons  have  to  proQucB  with  oplura,  is 
poataaaed  by  these  Turks,  not  only  for  a  few  hour*  while  under  the 
loflaonco  of  u  dnit;,  but  every  day  nnd  alt  day  from  birth  to  old  a>gB ; 
and  for  similar  record?  in  the  medical  papers  see,  amoof;  others,  the 
British  Medical  Journal,  1897,  vol.  t.,  p.  1919. 

And  yat  airailar  demonstrations  of  magnificent  vitftlily  anil  powers 
of  endoranoe  have  been  given  oror  and  over  again  in  the-  history  of 
ttic  world,  aod  have  fallon  aheolutuly  without  rostilt  on  the  Mind  oyoet 
and  deaf  ears  of  tboae  deluded  hy  tlesh  and  aloohol. 

I  have  even  found  some  to  arguti  that  as  thL're  are  too  mauy  people 
ID  the  world  a  diet  which  ahnrteiis  life,  even  if  it  also  makejt  it 
cnaerable.  is  not  altogether  a  diandvantago  ;  the»e  people,  however, 
Orsrio^  the  fact  that  certain  portions  ol  tho  world  would  support 
many  times  the  number  of  people  now  exltiting  on  them  if  they  were 
frn^vora  in  place  of  carnivora ;  hence  the  excess  of  population  is 
relative  to  the  diet,  and  not  absolute. 

But  indeed  it  would  be  laughable  tohiiar  ^otncof  these  beof-catcrs 
talk,  il  it  WAS  not  also  sad;  many  of  them,  I  verily  believe,  think 
that  tbey  oan  control  the  world  and  arrange  everything  better  than 
omnincience,  they  almost  condition  th«!  revolution  of  the  earth  in  its 
orbit,  and  the  motionx  of  the  aatdlitua  of  Jupitor;  in  a  word  they 
aSw  bat  little  from  the  common  anylum  tpeeimen,  who  fanoiea 
himself  the  creator  and  uphoUlur  of  the  univeree;  and  yul  with  all 
this  it  is  often  only  boo  painfully  evident  to  their  2>hysiciaTi  that  they 
an  praotioally  powerless  to  control  cvoo  thcii-  own  appetites. 

It  ia  all  of  a  piece  vntb  the  insfvne  eeU-gloriJi«itioa  which  still 
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iDftkes  evon  an  educHlotl  mau  ask  you  nhat  his  fellow •cnealures  have 
been  ttent  for,  if  he  may  not  eat  Uiem.  What  au  idea  such  a,  man 
tnuHt  Imvo  of  the  attributes  at  omniscience  and  omnipotence  to  credit 
tb<;ui  even  for  a  moiuuat  with  uuch  dollVhouHo  pbilaolhropy.  ■ 

But  Bveu  this  doa3  nob  include  aU  tbe  advantages  to  be  reapad' 
from  n  uric  acid  irva  diet,  for  not  only  is  tbore  no  fatigue  during  the 
exerciBo  to-day,  but  there  is  also  no  stiffness  and  rheiimatiam  after 
it  to-nigbt  aud  to-morrow,  ^vhich  i;ivo»  oaco  again  a  strikiuf;  detnon- 
stration  of  the  intimate  relationship  bntweon  rheumatism  and  urio 
acid,  Ou  ordinary  diet  I  never  got  hot  in  summer  with  liubsoquent 
exposure  to  cold  or  a  draught  without  a  elilT  uvck,  some  lumbago,  or 
other  trouble.  Now  all  such  troubles  remain  absent  even  after  the 
tbo  most  sovoro  ox«rtioQ  nud  perspiration  with  subsequent  oxposore 
to  Qold;  and  ProfesHor  Windle  ib  eqiia.lly  emphatic  on  these  points,^ 
and  Le  now  never  sufTert)  from  stiffaess  or  rbeumatisro  emea  trot 
exposure  to  cold  and  wet  during  ikud  after  vxercise. 

And  DOW  I  may  as  well  answer  a  question  which  is  certain  to  be 
asked  by  someone,  viz. :  How  U  it  that  borsoe  Buffer  from  rheuma- 
tism, not  only  arthritis,  but  eado -carditis,  pRfi-carditis  and  aJl,  and 
yet  they  are  vegetarians  u^ud  ought  uadoubk'JIy,  ho  it  may  be  aoiil. 
to  be  free  from  these  troubles  ?  | 

Now.lhft  answer  to  Ibis  is  not  realty  difficult  afteracai-efolatuHy" 
of  lig.  65,  where  it  appear.i  that  I  got  a  very  govern  attack  of  gout, 
not  from  the  introduction  of  uric  acid,  as  my  diet  was  piactJcally  free 
from  it,  but  from  taking  an  excess  of  albumens,  and  oonsequantlyj 
lorcaing  loo  niuob  uric  acid,  some  of  which  I  failed  to  excreta. 

Now,  horses  live  in  lui  artificial  ntnte  of  things,  and  some  of  theii 
foods  are  highly  nitrogenous  (beaos  and  cereals),  and  these  are  givpn 
in  a  rule  of  thumb  manner  without  any  real  refereuce  to  tbe  nitrogen 
required  for  body  weight,  or  the  work  that  bas  to  be  done,  and  there 
can  be  very  little  doubi  thiit  if  nllowdd  to  satiate  themsclvoq  on  such  ^ 
strong  foods  tbey  otteu  gel  too  much  albumen  just  as  I  did,  anc 
will  consequently  both  form  aud  retain  too  nmch  uric  acid. 

And  not  only  so:  hut  when  fed  on  dry  foo<Js  and  deprived 
frosb  vcgctnhle  subatJinccs  Kuch  as   tbey  would  get  in  a  state 
nature,  Ihey  may  also  sutTer  from  a  relative  deficiency  of  alkalino 
salts  in  the  blood,  and  thus  have  also  inoreaaed  retaotiofi  of  uric  acid. 

Then  it  is  clear  from  the  rer^ord  given  a  little  further  on  that 
horses  suCfur  from  fatigue  and  the  uloeplossness  it  producos  just 
men  do,  and  that  aa  in  men  also  these  symptoms  can  be  tolieved  h% 
opium. 

la  a  word,  they  have  aricaoidiemia  and  its  results,  and  wfae 
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exposed  to  cold  and  net  after  fatigoo  they  also  get,  just  ba  man  does, 
a  preeipitatioo  of  tbts  urate  upoa  thoir  joiuls  and  otbor  Qbrou» 
lissoea. 

Aod  the  maQDer  in  which  horacn  tbre  cxposcid  to  wot  and  oold 
aft«r  bttigue  is  kaowo  to  a.11;  if  any  part  i»  oovoc^d  it  is  the  back 
and  hipa,  important  no  donbt;  bat  the  fibrous  tissuoft  of  the  Uml> 
jolats  are  left  al»olute)y  expoeeil. 

Only  in  the  case  of  the  horaea  of  Che  rich  is  the  precaution  of 
kooping  up  some  gentle  exercise  taken,  and  it  is  just  the  ovurfud 
bones  of  the  hoh  that  spocially  need  saoh  care,  while  the  less  over- 
fed cab  horses  may  have  relative  iumiunily  both  from  fatigue  and 
rbcuonatisui. 

Aa  we  shall  also  see  in  chapter  xvii.  some  of  the  vegetarian 
Dfttirae  of  India  aufier  Erom  Kout,  rhcoinatisin  and  sloao  for  oxactly 
Um  Mkma  roaaoD  that  horaea  suffer,  and  in  tho  case  of  the  nativea 
Kmtissios  show  that  those  suffer  most  from  these  things  who  live  on 
tho  food  which  is  the  richest  in  nitrogen. 

Of  coarae,  it  goes  without  saying  that  with  too  low  urea  nothing 
«AD  be  done;  nihil  a  nihiU)  fit  :  but  than  my  point  14  that  my  urea 
ia  not  low,  it  remains  at  or  about  the  physiological  level  of  3-5  grs. 
per  lb.  per  dny ;  but  I  get  the  nitrogen  necessary  for  this  from 
flouroes  which  introduce  into  my  body  as  little  as  possible  of  un- 
oensssary  uric  acid ;  that  is  tn  say,  I  avoid  meat,  meat  extracts, 
•Dup,  beef  ton,  juid  strong  tea  or  colTce. 

But  to  return  :  these  facts  seoiu  to  demonstrate  pretty  clearly 
that  fatigue  ta  proportlouat  to  the  amount  of  uric  ucicl  available  for 
aolatioD  in  the  blood  at  the  time  that  any  given  muscular  exertion 
is  uoderlaken  ;  and  that  tho  immediate  eSect  of  the  exorcise  on  tho 
excretion  of  urea  i»  simiJarly  dimetly  determined  by  the  amount  of 
uric  acid  present. 

I  would  point  out  that  these  resuUt^  of  uiino  correspond  &b»u- 
Ititely  with  those  of  ParkeS)  for  be  often  found  a  diminution  of  urea 
■luring  tho  cxoroinc,  followed  siibae'iucntly  by  a  slight  rieo ;  and 
Ihey  tterve  to  explain  also  most  completely  tho  conflicting  evidence 
and  contradictory  results  of  other  observers. 

Suob  contradictory  results  can  now  be  absolutely  oxpltuned,  for 
we  see  that  thoy  are  «impIo  effects  of  Iho  fluctuation  in  thu  excre- 
tioa  of  uric  acid,  and  if  you  control  the  urio  acid  you  can  ooutrol 
ibe  effect  of  the  muscular  exercise  upon  the  urea;  and  not  only 
that,  hut  also  the  fatigue  which  thu  exercise  producvx. 

My  result*  bear  also  in  a  most  importa.ni  manner  on  the  expla- 
aatioo  that  is  to  be  given  of  the  resuUs  obtained  by  Flck  and 
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WiBlicaoas  iu  Ihoii  culebratod  experiment,  tn  vrbioU  tbey  perfonnad  & 
cortaio  amount  of  work  on  ft  iion-nitrogeiiuus  diut  trnd  e(ttuiuit«d  the 
Ditrogeo  excr«t«d,  with  Xha  result  that  tho  excreled  nitrog^u  fell  very 
far  short  ot  the  amount  required  to  account  lor  the  work  porfoptncd. 

ProiD  this  uxperimeut  it  has  baen  conoluded  that  their  muMular 
fluer^'  had  other  sources  beaidca  their  prolvid  metabolisiii,  and  this 
may  still  bo  the  correct  conolusioD.  tbougli  the  results  I  am  now 
bringing  forward  miint,  1  think,  h«  rdgardod  as  inodifyiog  it  very 
coDBiderably. 

In  the  6raL  plucf,  my  oxiM-TtmenU  show  that  exeroise  always 
produces  sooner  or  later  an  increase  in  Cbo  eioratioo  o(  urea,  and 
I  have  abdolutoly  no  doubt  about  tbis  fact,  as  I  hare  bcea  ^ratchmg 
ii  for  years  in  my  daily  work  at  the  excretion  of  uric  acid  and  urea, 
and  have  hundrudx  of  curves  to  prove  it ;  I  am  also  at  tbis  point  in 
complete  accord  with  the  results  obtaiued  by  North'  in  hi»  cUborala 
and  careful  «xperlm6ubs ;  as  he  shovrod  that  in  times  of  rest  thera 
was  a  stora^  of  nitrogoo  in  the  body  and  that  after  exsrcis«  there 
was  an  inci'easc<l  excretion  of  a  roughly  correspoDding  amount. 

The  results  I  nuw  bring  forward  further  show  that  the  time  at 
wbioh  this  increase  of  ureib  is  excreted  depends  absolutely  on  tho 
amount  of  uric  acid  present  in  the  blood.  Clear  the  blood  of  arie 
acid  by  no  matter  what  meaos,  the  exercise  will  be  accompanied  by 
an  immediate  riso  of  urea :  bring  a  Lot  of  uric  acid  into  the  blood, 
and  it  is  easy  to  do  this  (^ee  figs.  '2i  and  J5):  there  will  b«  an 
immediate  fall  of  urea,  followed  by  a  riso  next  day. 

Clearly  then,  the  differences  and  nontradiotioDS  hatwoan  the 
results  of  previous  experimenters  were  due  to  ignorance  of  this  fact, 
and  thia  explanation  has  u,  ttpt-cial  and  important  boanog  on  the 
experiuiontiS  of  Pick  and  Wisliseous,  for  they  did  their  work  on  n 
non-nitrogenous  diet. 

Now,  it  follows  simply  from  my  previoas  researcbv  Uiat  one 
effect  of  placing  themselves  on  a  uoQ-nitrcgoaous  diet  would  be  ■ 
great  (all  in  the  acidity  of  the  urinQ,  and  a  vorre!s ponding  iooroaso 
ia  th«  alkalinity  of  the  blood;  and  the  uataral  and  ouly  poftsible 
restilt  of  this  would  bo  (as  they  hud  exorcised  uo  oorc  to  clear  oot 
uric  acid  beForehand)  thiit  their  blood  would  be  forthwith  flooded 
with  a  more  or  Iosk  l»rgo  Uimount  of  uric  acid  from  the  etoraa  in 
tbuir  bodius  ;  and  the  result  of  tbis  would  be,  as  we  have  soon  above. 
that  muscaiar  exorcise  would  bo  accompanied  by  a  great  and  im- 
mediate fall  In  the  oxcreiion  of  urea. 
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No  Uuubfc  netl  day,  us  in  my  uxpvrimcats,  Ihvru  would  bo  »  riso 
Hut  more  tliaa  oompenaated  for  the  (all ;  but  these  esperjmfintorB 
•atiiDklad  tlie  Dilrog«a  of  twelve  hours  Letoro  labour,  o(  tbree  hour» 
liuring  labour,  and  of  six  hoora'  r&st  (ifter  labour,  and  drew  Iheir 
flooolariooa  from  thuso ;  but  this  period  would  not  be  nourly  long 
«B(iii|;h  to  include  tbe  rise  that  followed  the  fall,  hence  the  nitrogen 
they  obtained  was  very  far  short  of  the  amount  really  excreted  as 
the  resoU  of  the  exercise  taken,  and  their  results  are  to  this  extent 
UlaeionB. 

Though  this  ailment  applioa  to  their  experiments  as  &  whole, 
ca  inturetiting  to  uole  that  they  did  get  an  immediate  inarease  of 

I  the  excreted  nitrogen  at  the  time  of  the  exercitie.  thus  : — 
I  *  Nktragon  exur«ted  in  grma.  per  ba\XT.       Vlolc.  Wldloentis. 

I     la  13  krs.  boforu  the  labour      *d75  gr.  per  hr.       -65G  gr.  per  br. 
I     In    S    .,     labour  1-103  .,     „     „        1-043  „     „     ,. 

In    6    „    xeet  after  Labour        40^  „     „     „  '403  „     „     „ 

But  this  no  doubt  corresponded  absolntely  with  the  execration 
ol  uric  acid  and  the  amouDt  ptvssin;  through  thd  blood  ;  for  though 
tbay  took  no  nitrogen  during  the  experiment,  the  nitrogen  they  had 
previously  taken  jier^'ed  (ati  shown  by  North)  to  keep  them  going, 
and  prevent  any  great  increase  of  the  alkalinity  of  the  blood  till 
Iht  oxerette  bad  been  cootinued  for  some  time ;  but  towarda  tho  end 
d  the  exercise,  and  still  more  in  the  rest  after  it,  there  would  be  a 
great  rise  in  the  alkalinity  of  the  blood,  increased  by  the  abaeneo 
of  nitrogenous  food  ;  and  it  would  be  flooded  with  a  correspondingly 

rhrga  amount  of  uric  acid. 
I  The  result  of  thia  would  be  just  what  the  above  figures  show 
^.  a  great  fail  in  the  excretion  of  nitrogen  in  the  hour^  thai-  follow 
tbe  labour;  for  during  thu  hours  of  labour  it  was  upwardsi  of  1 
^tnme  per  hour  for  each  of  the  experimenters,  but  is  tho  rest 
■hkh  followed,  it  foil  to  loos  than  half  a  Rmmme  per  hour. 

If  tbe  hours  of  labour  had  been  examined  hour  hy  hour  I  have 
ao  doubt  that  tbe  lari^er  excretion  of  nitrogen  would  have  been 
lomid  in  the  Brat  hour  and  a-balF  or  two  hours,  and  that  after 
Ihli  there  would  be  a  oonftidorablo  fall;  and  if  uric  acid  and  urea 
had  bean  aeparately  estimated  uric  acid  would  have  been  found 
balow  urea  (in  the  relation  1 — 35)  at  the  beginning  of  the  labour, 
bat  (ar  above  it  towards  tbe  end  tmd  in  the  rettt  which  followed 
(aea  alao  previous  remarks  about  rogctarians  and  uieat-oaters). 
As  I  bare  already  pointed  out,  the  amount  of  uric  acid  in  the 
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Pran  figroi^  giwa  lo  Prof.  Fot.Ua'n  "Tnitbook  of  Pliysielo^,"  1877,  p.  935, 
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blood  not  only  controU  ilie  excrebion  of  ui-ea  under  exeroiM  but 
ooder  all  conditions  from  hour  to  hour  ond  day  to  day,  and 
proetically  every  rise  of  uric  acid  is  accompanied  by  a  fall  of 
autl  every  fall  of  uric  acid  by  a  rise  of  urea. 

In  attempting  to  vvrify  tlietse  statcmentft.  lioirevor,  thoee 
oome  to  the  subject  tk  fiovo  must  bear  id  mind  certain  woapli 
propositions,  viz.,  that  tho  rise  or  fall  of  urie  aoid  must  be  8af!i- 
oiently  decided  to  overcoinn  other  ooncomitAnt  nuctualions  in  a 
rcveiTse  dirucliou ;  for  instance,  it  would  require  uric  acid  to  be 
very  high  iudeed  to  ovuroouic  ibc  rise  of  urua  that  gcnorally 
follows  the  day  after  oxeroiao ;  but  in  pathology  uric  acid  may  be 
high  enaugh  ovoii  to  do  this  if  its  rieo  is  in  part  tbo  roHult  of  a 
complete  upMt  of  gasitro- intestinal  digestion.  On  the  other  hand, 
if  uric  ucid  lias  bouii  for  some  hours  above  urea,  and  i»  brought 
down  below  it  suddenly  with  any  drug,  the  probability  ta  tbut 
there  will  bo  a  fairly  marked  riso  of  uroa  coirespondiDg  to  its 
fall;  but  if  urie  acid  has  beL>u  close  to  urea  for  some  hotu-H  beforo 
tlio  drufT  is  given  to  bring  it  lowei',  the  riae  of  .urea  may  be  too 
small  bo  »ho\v  in  the  ourvoa. 

^Vnd  it  was,  es  I  have  pointed  out,  the  rise  of  urea  that  followed 
tiie  ingestion  of  uric  acid  that  was  thought  by  Sir  A.  Oarrod  and 
other  obflervers  to  show  Ib&t  the  uric  acid  given  bad  been  converted 
into  urua;  bub  wu  now  know  that  any  acid  or  metal  which  clears 
the  blood  of  uric  aoid  will  produce  a,  similar  rise  of  urea,  and  yet 
those  subeCaiices  introducu  nu  fmah  nitrogen  into  the  body,  aod  are 
incapnble  of  convcr^iiou  into  uroa. 

We  also  know  that  uric  acid  taken  by  the  mouth  acta  as  an  acid 
and  for  a  time  also  cU-ars  the  blued  of  uric  acid,  and  bo  causes  a  rise 
in  the  excretion  of  urea  ;  but  the  uric  aoid  taken  will  pass  out  iu  tho 
urine  a  few  days  later,  and  will  ineroatu)  the  ordinary  exoretioo  in 
proportion  to  the  amount  that  was  swallowed  (»ee  ^gs.  33  to  29 : 
also  Journal  of  Physiolotjy,  vol.  xv.,  p.  167  and  170;  and  Britith 
Afediial  Jcumai,  December,  1B91). 

If  then,  uric  acid  in  the  blood  controls,  as  above  pointed  out 
from  hour  bo  hour,  day  to  day,  and  during  and  after  exercise  the 
excretion  of  uroa.  wu  may  consider  for  a  moment  the  way  io  which 
it  produces  such  effects. 

Now  I  have  for  years  been  pointing  out  that  uric  acid  in  the 
blood  controls  the  circulation  tbrougiiout  the  whole  body,  aod 
tliab  its  excess  in  the  blood  is  at  all  times  accompanied  by  high 
blood  pressure  and  deficient  capillary  ciroulabioa.  tbo  latter  being 
the  cause  of  the  former. 
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And  have  (urtbor  said  that  tho  beat  proof  of  this  is  to  bo  sqbo  in 
tiie  fact,  nhiob  itoyone  can  verify  in  A  lovt  hours  of  work,  Ih&t  tlta 
luuriy  and  daily  excretion  of  water  by  thu  kidaey  varies  iDvansely 
with  the  orio  acid  also  excretod  frotii  llio  kidney. 

And  I  hdicve  that  thcrp  cao  he  no  explanation  of  this  fibct  sa>VR 
that  J  have  giveu,  that  the  urio  uci<i  directly  or  indirectly  obHlructa 
tttfi  flow  of  blood  through  the  capiUari^s  of  the  kidney  and  thas 
invents  the  pusoge  of  TCat«T  out  of  the  btood  into  tha  urine. 

Here,  agun,  iDTattigatore  muxt  bear  in  mint^  certain  cautiona; 
firtt,  that  wbon  there  is  no  excess  of  vrator  in  the  blood,  freeing  the 
capillaries  by  olearing  the  blood  of  uric  acid  will  not  produce  a 
dioresis ;  and  second,  that  wheu  the  blood  is  cloarud  of  uric  acid 
<no  for  a  shore  time,  there  may  Ije  so  great  a  diuresis  that  if 
oaR  is  Dot  taken  to  separate  excrotions  Accurately,  the  urine  of 
ssveral  boors  may  soem  to  be  profuse,  though  the  uric  aoid 
daring  the  major  part  of  this  lime  is  not  at  all  scanty :  but 
•epirate  accurately  from  hour  to  hour,  or  if  ii&cmistiry  from  half 
bour  to  half  hour,  and  you  will  »ee  that  the  great  diuresis  did  corre- 
•pood  to  luvf  uric  acid,  and  there  are  plenty  of  figures  which  show 
this  (s«e  Gg.  3  and  my  remarks  about  it). 

But  apart  (com  »ucb  souniea  of  fallacy  the  uric  acid  and  urinary 
'Water  do  vary  inversely  in  everyone  from  day  to  day,  or  hour  to 
koar,  and  every  drug  that  clears  the  blood  of  uric  acid  produces 
*  dioreais  if  bberu  is  any  water  to  be  run  oGT ;  and  tbo  action  of 
Dearly  all  the  best  known  ditiretics  is  a  simple  illustration  of  this 
law. 

We  have  alao  in  fig.  5  independent  evidence  that  exercise  in- 
the  amount  of  uric  acid  in  the  hlood,  (or  it  incieoiies  the 
IdlatAQM  between  the  temperatures  in  ibe  mouth  and  rectum  ;  it  also 
i^tpeMS  to  do  this  to  a  greater  extent  in  the  alka.ltn«  tide  hours  than 
In  the  evening  hours,  the  exact  pariLllel  of  its  effects  on  urea  axcru' 
tion  and  fatigue. 

If  then,  it  be  granted  that  uric  aoid  in  excess  in  the  blood  docs 

obstruct  the  circulation  in  the  capilloriea  of  the  whole  body,  it  is 

^txj  to  sea  hoff  it  produces  fatigue  and  tha  fall  of  urea  which 

aeeompaiiici  muscular  exorcise,  except  when  the  blood  in  specially 

'    oloand  of  it. 

H      For  obviously  deficient  oirculation  must  mean  deficient  metabol- 

^pBm  lo  all  (be  ot^aus  and  tietiuots  of  the  body,  nnd  deficient  removal  of 

V'WBte  products  from  these  same  tissues,  and  it  is  in  this  nay  that 

exoou  of  uric  acid  in  the  blood  diminishes  the  excretion  of  urea 

during  ezeroiM  oad  produces  fatigue.    It  no  doubt  aHuols  both  the 
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muscular  ami  nervous  tiesuos  at  the  same  time,  producing  both 
fatigue  of  bodv  iLiid  <1u1di!4s  and  dopresaion  of  mind. 

The  effoct  tben  of  uric  acid  on  th»ue  metabolUm  in  tha  baman 
body  is  the  same  as  if  one  pat  a  wet  blanket  on  bbe  kitchen  fire  and 
shut  all  the  flaeu  to  cut  off  tbo  air  supplies ;  the  r«saU  is  alow  and 
dc6cicnt  combu-ttion.  The  wet  blanket  oomespocds  to  tho  product* 
of  previous  metaboliBin  which  aro  loft  to  clojj  the  tisnues  so  long  an 
the  circaUtioTi  i«  defective ;  n.nd  tha  romorat  of  the  wet  blanket  is  th« 
cause  of  thR  rise  in  uiea  which  luiconipiLiiies  the  next  fall  in  ario 
acid ;  and  obriously  this  rise  of  urea  is  proportional  not  neeeeaarily 
to  the  fall  of  uric  acid  but  to  the  amount  of  ititerfcronce  with  meU-^ 
bolicm  that  ha«  previously  taken  place  in  tha  tissues.  nenc«  ths  B 
rise  of  ur«a  that  follows  the  clearing  up  of  colliunila  isgvaoi-ally  ool^ 
a  matter  ot  10 — 15  or  20  jjrs.  ia  pbywological  ooa<iitiou3';  but  in 
Bri^ht's  disease  where  the  failure  in  metaboliBm  and  remov^  of 
waste  product!!  lias  hoen  of  longer  duration  and  of  much  greater 
extent,  the  rise  may  amoonti,  a«  we  shall  see  in  chapter  xiii.,  to 
grs.  or  more. 

r  eonolnd<(,  thcrofore,  that  the  offset  of  exercise  is  to  inoreaM^ 
formation  of  urea,  mid  Ihut  if  there  is  a  freo  circulation  through  the 
tissues  owing  to  comparative  absence  of  uric  acid  from  the  bloodt^| 
thi»i  urea  will  pans  almost  at  once  into  the  urine  and  bo  excreted. 
\Vith  this  condition  of  thiogs  will  go  coiuparativoly  little  fatigue,  and 
greater  and  longer  continuance  of  exertion  will  be  possible  ;  but  if 
thtre  is  a  lot  of  uric  acid  in-tbe  body  or  food,  so  that  the  rise  of  the 
blood's  alkalinity,  which  the  exercise  and  perspiration  produce,  can 
dissolve  a  large  quantity  and  bring  it  into  circulation,  then  you  will 
get  doQoient  circulation  in  all  tbo  tissues,  and  with  this  a  fait  in  the 
excrutian  of  urea  and  great  Fatigue,  beoauso  the  titisnea  are  clogged 
with  waslH  products ;  so  thai  continued  exertion  may  be  aluKWt 
impossible,  and  if  persererRd  with  may  lead  to  syooope  and  mi 
serious  troubloe. 

Further,  as  we  have  sean  abotro,  it  is  possible  by  oontrolling  th« ' 
uric  acid  to  control  the  result. 

Professor  M.  Foster,  writing  on  the  physiology  of  weariness 
Iti!)d,'  attributes  it  to  the  presence  of  a  poison  in  the  blood.     I 
liOTomy  researches  nowsuRico  to  demonstrate  that  the  poison  isnriaJ 
acid.    1  may  point  out  that  these  facts  explain  completely  tha 
observed  rolations  between  Fatigue  and  weather  changes.,  i.e., 
fatigue  is  greater  in  warm  and  less  in  cold  weather,  for  obviously 
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ibt  warmer  thd  weath&r  the  greater  will  he  the  perspiration  that  any 
|inii  exertiou  prckltieos,  and  the  grentcr  the  pentpiratioo,  tlie 
i^taiet  will  be  the  rise  in  the  ulkuliint.y  of  the  blood,  and  ibu 
ioaner,  other  things  equoJ,  will  it  contain  exce^a  of  uric  aoid. 

On  tb«  other  haD<1,  a  ool<l  wind  or  a  cold  frosty  day  will  tend  to 
dimiaUh  perspiration,  and  hence  will  roduco  and  delay  the  increase 
IB  ibe  alkalinity  of  the  blood ;  nnder  these  oonilitions  much  wore 
etcrciiie  can  he  taken  without  fatigue  just  as  with  mercury,  opiiiui, 
it.,  *od  (or  the  aome  reasons ;  for  the  muscles  are  k«pt  longer  frea 
fna  the  deficient  ciroulatioo,  nutrition  and  metaboUsm,  which 
eottetnia  produees. 

Thi  argument  that  has  been  here  applied  to  the  production  of 
CDBi^  by  musclcH,  holds  uUo  probably  lor  the  production  of  heal 
by  tbaM  and  other  tissues,  That  la  to  say,  when  the  blood  is  clc&r 
tA  Brie  acid,  there  will  bo  inoreased  production  both  of  energy  and 
b«l throaghont  thf.  tisnuea  of  the.  body  ;  therefore  external  culd  will 
increaBe  the  pruduclion  of  heiit  and  external  wsrmtb  will  diminish 
the  production  of  beat  just  as  we  have  seen  that  they  also  increaae 
lad  diroinish  the  production  of  muscular  energy,  and  in  the  ivation 
of  nrio  acid  on  the  resaols  we  have  at  onoe  eatahlifthcd  a  regulating 
mechanism  that  dtunps  down  the  firvB  of  life  when  they  are  uol 
waatod,  but  allows  theia  to  burn  brightly  wheu  an  incroasod  produc- 
lioD  of  heat  U  required. 

I    will   now    gjiortly  mention  u  case  ol  slight  fatigue  (that  of 

WaaMn,  the  pedeKtrian),  the  signs  of  which  have  been  carefully  re- 

eorded  by  Iho  late  Dr.  Malionied  {LiritUh  Medical  Journal,  March, 

1B76),  with  the  object  of  showing  that  these  signs  and  symptoms 

ore  prsotically  thoec  of  collnmia.     Than  it  is  roeorded  of  March  LO 

and  II  that  ho  lost  weight,  thai  ht*  became  sleepy,  that  hie  pulse 

teosion  "  was   now  vory  considuraUy  inurwasod,"   that  thero  was  a 

eoiocidcQt  fall  of  teuiperaturu.      "  Hie  hands   folt  cold    iQ<iteH3  of 

aa  heretofore;  he  complainod  of  feeling  chilly  and  required 

bed-clotheg.    The  second  sound  of  his  heart  was  accentuatnd, 

•nd  kbe  first  a  Utile  prolooged."     Anyone  can  now  recognise  these 

aa  bbo  signs  of  oolhninia,  and  I  have  no  doubt  that  they  were  M* 

eompoaicd   by  a  fall  in   the  excretion  of  urea,  and  were  contem- 

IMraneoos  wtib  and  duo  to  an  cxccsh  of  uric  acid  in  tho  tilood. 

B^ey  ant  Ibo  codidiod  sympionia  of  the  uric  acid  headache,  and  tbe 

Htttasation  of  most  of  tbom  has  already  been  fully  ^onn  into. 

f        Od  March  13  tbc  pulse  tension  had  again  bi^comc  low:  with  thia 

hia  t«mperataro  went  up,  and  his  extrtiinitiee  became  warni.   •'  jUter 

UuB  he  awoke  much  refreshed,  and  continued  to  walk  well  and  t^asily 
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lo  the  end  of  the  match.     Thitt  prolmbly  was  coiacideut  witb  tfa« 
change  in  urterial  tension." 

I  quiLo  agree  as  to  these  ch&ag«8  of  condition  being  coincidoat 
wilh  i,be  cban^o  in  artori&l  tcnaion,  but  they  were  much  more  than 
that,  bhey  were  absolutely  due  to  it;  once  uric  acid  was  cleared  out 
of  the  blood  the  cttpillaricB  were  freed,  the  nutrition  of  the  iuu»ck» 
and  nerve  centres  improvetl,  and  the  signs  of  fatigue  vanished.  ^M 

Ono  of  Weston's  competitors  suffered  more  severely  from  th«" 
same  aymptoms,   having  probably  a  more  severe  and    prolonged 
coUtcmia,  and  had  to  givu  up  tfao  match. 

Among  other  eyuiptouia  of  thin  condition  »p«cially  raontioned  are 
a  feeling  of  weight  and  diacomlort  in  the  prsecordia,  cough  with  in- 
eroaeed  secretion  of  bronchial  mucus  [see  chapter  ix.)  and  alba- 
minuria.  The  pidse  then  requires  much  pressure  to  develop  it  "  oa 
account  of  the  fulness  of  the  attcry."  in  other  words,  high  tension. 

Gates  ill  whioii  fatigue  is  fatal,  as  in  that  iibout  which  a  paj: 
was  read  by  Dr.  Dufcee  at  the  Boyal  Medical  and  Chirurgical  Society, 
Uay  9,  1893  (see  f^neet.  1B93,  vol.  i.,  p.  1136),  prasenC,  I  believe, 
but  a  mere  exaggeration  of  the  above  named  nymptoms,  and  even 
the  dis  in  leg  rut  ion  of  the  blood  mentioned  by  bhu  last  named  observer 
may  be  but  a  further  stage  of  the  blood  changes  which  may  prodooe 
the  albuminuria  notice<l  by  Mahomed,  or  the  blood  clianges  to 
luinmia,  of  which  I  shall  have  to  apeak  presently,  or  the  stilt  more 
marked  changes  in  the  hlnod  seen  In  paroxysmal  hramot^lobiDUriti 
which  I  behtive  to  bo  piLroxysmal  colltumia  (see  chapLer  xii.). 

The  same  explanation  will  obviously  apply  bo  a  case  recorded  b] 
Dr.  Lee  Dickiiiaoii  {Lnticet,  1894,  vol.  i,,  p.  1250),  wh«ro  transient 
hemoglobin  11  ria  followed    muscular    exertion    taken  while  out  of. 
inJning. 

But  if  fatigue  is  due  to  colltnmia  »nd  the  obstructed  capillanf 
and    dofieiont  circulation   in   important  structures  which   it   brings^ 
about,  it.  just  as  is  Cbe  ease  with  mental  depression,  should  be  pro* 
portioool  to  the  amount  nt  uric  acid  in  the  blood.     And  the  amount 
of  uric  acid  in  the  blood    is  proportional  to  two   things :  (1]  tbd 
amount  of  uric  acid  to  the  body  available  for  eolation  in  the  hlf 
ami  (2)  the  importance  of  thu  fall  in  acidity  which  iuci'^isoB 
solvent  powcrB  of  the  blood. 

Now,  other  things  beiug  equal  the  fall  in  acidity  will  be  greater 
the  greater  the  perspiration,  asd  perspiration  will  be  greater  in  hot 
weather  than  in  cold,  and  greater  also  for  the  same  exertion  in  a  man 
who  is  not  in  training  aa  compared  with  a  man  who  is.  Hence 
fatigue  is  greater  in  warm  moist  woatbcr  as  noticed  by  Ox.  Duke 
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ud  those  not  in  traiDing,  as  in  the  above  mentioned  case,  will  have 
mora  coUnmia  and  break  down  sooner  than  those  who  uro. 

Bat  we  have  seen  la  chapters  iii.  and  It.,  that  the  uric  acid  in  tha 
blood  i>  to  n  certain  extent  inaportional  to  bbc  amount  swaIlowe<l  in 
the  food,  and  that  those  awatlow  most  who  live  on  butcher's  meat 
ud  other  atiimal  foods,  while  those  who  aro  vugotariaau  swiillow 
pobaUy  much  li»<^  (eeo  also  chapter  xvii.).  This  may,  I  think,  in 
|art  aoooont  for  the  reported  victory  of  thu  vegetarians  in  a  long 
dtitaaoe    walk  prertouftly   rufurrud   to   (see  Lau-et,   1393,  vol.   i., 

Tlie  faet  th&t  fatigue  nacans  an  cxcoss  of  uric  aoid  in  the  hlood 
(ooOiemia)  aofBcfia  to  explain  Ai  onco  its  rolatEon  to  acute  rheuma- 
liHa.  Lot  there  bo  cxcreiaa  and  purspirution  with  iucreased  alkii- 
Unity  of  the  blood  and  urlcaoidBemia,  and  let  there  supervene  on 
this  aoything  such  as  odd  or  fever  which  caus^es  a  fthnqi  rise  in  the 
addity  of  the  arine  ami  an  equally  marked  (all  in  the  alkalinity  of 
the  blood,  and  we  have  nil  the  factors  in  thu  natural  oaiisatioii  of 
aeote  rheumatism.'  The  sharp  fall  iu  alkalinity  will  drive  all  tha 
urie  add  out  of  the  blood  into  tho  joints,  aitd  the  nfTeot  on  the  joints 
w2I  be  proportional  to  the  amount  of  uric  aoid  in  the  blood  and  the 
rajndity  with  which  it  is  driven  out,  and*  au  I  have  aaid,  uabuic's 
a»tbodii  in  this  matter  can  he  imitated  to  any  requued  extent. 

Afl  already  said,  if  you  take  cai'e  to  remove  tho  available  TU'ie 
aexl  before  be^oning  the  exercise,  almost  nn  unhmitRd  amount  of 
cserctse  with  perspiration  may  be  undertaken  without  futiKuu.  and  a 
coarBaof  ealicylatos  will,  as  wc  huvu  &uuu  (&g.  12),  not  only  do  this, 
bot  it  will  prereut  the  exercise  from  being  followed  by  any  stiffness 
or  myalgic  pain,  so  that  those  are  Iho  physiiological  counterparts  of 
tbaaiaatiBm.  And  if  alt  Huch  troablea  are  proportional  to  the 
■mount  of  uric  acid  in  thu  blood,  it  la  littlt:  wonder  that  a  Bomewhab 
■ngetariao  diet  has  been  found  to  do  much  good  in  pregnancy  and 
to  moderate  greatly  the  pains  and  troubles  of  parturition  (IlritUh 
Madieal  Jotumal,  189d,  vol.  ii..  p.  99),  where  the  result  of  such  diet 
b  aatd  to  bo  "  a  retuarkahlu  fooling  of  well-being ;  the  sense  of 
folueflfl,  bearing  down,  and  wearinees,  thirst  and  eonstipatioD  soon 
4tBappearocl,  and  the  patients  have  been  able  to  walk  manymiles  up 
to  the  eve  of  confinement-" 


•  9m  kin  Dr.  A.  3.  EooIm,  BTiti»h  JfulMal  Jmmnl.  \m\.  vul.  i.,  p.  10^; 
Mko  "  TIm  Practteo  of  Uaa>M^,"  bf  A.  Symon*  Kocloit,  Mx^millAn,  Landon,  180S, 
fp.  8S  and  198,  wkeio  tanay  laieruatlag  ta«l«  about  (atiguo  >u<l  rhttonuttatu  »ni 
flaitoai  lo  otbn  coudilioiu  an  uuDttoiied. 
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And  U  I  bin  correct,  tbey  would  oot  only  esc&pe  the  abore 
tronhlen  bat  during  a.nd  after  ooDfiaemeak  would  also  escape  the 
boodaclio,  post-purbum  btcinorrhoge,  depraasLOD,  oonniUions,  uiaiai* 
oralbaminuHft,  in  a  word,  eollffimin  and  ite  fesutte  whicb  on  ordinaiy 
dtRt  nro  far  from  tincomtnon ;  and  indeed,  I  havo  myself  steered 
marc  than  one  woman,  the  subject  of  Brigbb's  diseaae,  safely  throogli 
ptcg&ancy  uud  parturitiou  by  means  of  a  milk  diet. 

Thus  the  effects  of  uric  ooid  enable  ua  to  account  for  every 
^rmptotn  and  pathological  relationahip  of  fatigue.  But  fatigue 
pushed  to  extremes  produces  syncope,  anrl  ibis  syncope  may  oon- 
^ue  and  end  in  death  as  in  the  case  recorded  by  I>r.  Uukca. 

And  the  causation  of  this  ayaoopo  ia,  em  wo  hare  aeen.  that,  from 
oautes  which  differ  from  ph)'siological  conditions  merely  in  degree, 
the  blood  is  flooded  witli  uric  acid.  This  obstructti  all  the  capil- 
laries, binders  the  circulation  through  the  mntoles  and  nerve  oentraa 
and  tho  luti^,  and  other  organs,  and  also  prodaoeu  high  blood 
pressure  and  alteration  of  hoart  sounds  as  in  the  case  recorded  by 
Iho  late  Dr.  Mahomed. 

If  the  oollninin  gets  more  severs  the  heart  falters  and  fiulters, 
as  I  have  Doiiccd  that  it  does  under  these  oireumstaDOoe  in  myself 
(see  fig.  3f>],  aod  ^ally.  if  th«rc  itt  no  rolicf  it  stops,  and  syncope 
Buporvenes.  Bpeaking  of  dilatation  of  the  heart,  Sir  W.  H.  Broad- 
bent  sayfi :  "  It  is  usually  gradual  in  its  development,  but  ncuts 
dilatation  of  the  heart  is  a  more  common  occurrence  than  lb  goner 
ally  supposed,  aiid  wkeaU  u  indueod  tn/  effort  anUccdent  hiyh  ar\ 
t«H»i«n  it.acMrding  to  my  expdrUnce.  a  wtutant  pr9dispo$inff /acUrrJ 
(•'  The  Pulse."  p.  168.) 

But  if  the  syncope  of  fatigue  has  this  oausatioo  it  saems 
probable  that  syncope  mot  with  under  other  conditions  may  hure  a 
similar  oauaation. 

I  have  already  (chapter  vii.)  mentioned  the  ptibe  of  epilepsy  and 
other  ooDVuUioDs,  its  slowness  and  high  tension,  awl  the  late  Dr. 
iSoj.oti'9  suggestion  that  stoppage  of  the  heart  is  the  oanse  of  the 
fits,  and  I  would  further  point  out  that  my  own  experiODOO  Menu 
to  show  that  t)ie  heart  specially  flutters  and  gives  signs  of  dtscom- 
fort  as  the  LeDsion  nses,  that  is  to  say,  as  there  is  a  ehange  from 
low  to  higher  tension.  I  have  also  mentioned  the  syncope  of 
bathing.  There  is  anobher  condition  in  which  syncope  ia  not 
uooommon,  namely,  convalosconce  from  ooute  disease,  and  here 
also  it  is  associated  with  high  blood  pressure  aud  subnormal  toni' 
perature,  just  as  in  fatigue.  I  make  it  a  rale  not  to  allow  any 
convalescent  to  sit  up  or  make  any  exertion  till  the  tern; 
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bw  riseD  to  normal  and  remains  there,  for  I  believe,  a.aA  tadeod 
I  koow,  tbat  tbfl  hoarl  is  ofUu  afToctod,  porhsps  dil&tod  by  tho 
lii^  blood  pressure,  »ad  that  any  effort  may  ba  the  last  sbran. 
And  there  is  one  othur  conditioD  ia  which  syuoopa  sotnotimaa 
i.  nam«Iy,  during  or  juBt  after  the  udminiatration  of  chloro- 
'form,  which  seema  to  me  to  have  uiany  points  in  commou  with  tho 
oonditioDs  named  above,  though  as  I  havo  no  pontonal  experience 
vorth  mentioning,  anything  I  say  must  ba  taken  as  suggoetive 
oerelj. 

What  I  trould  suggest  ia  this,  that  chloroform  frees  thu 
m|hHi^w«  aq(|  lowers  blood  pressure  (as  !ippcar»  to  ho  woll  knowo), 
md  I  tlunk  that  it  may  do  thiii  Like  no  many  other  drugs  mentioned 
io  this  votuma  by  clcarint;  Ihu  blood  of  uric  acid. 

Then  vthtsn  th«  ohloroforui  is  Ivft  off  Ihure  will  be  a  rise  of  blood 
pnssuie  which  I  have  spoken  of  in  the  oatte  of  other  drugs  as  tiie 
reboaod,  and  if  this  is  great  and  rapid  the  heart  will  flutter  and 
Eiltcr.  and  perhaps  oaase  to  beat. 

i'Wlhcr,  tho  fluctuation  in  blood  pressure  which  the  drag 
pndtMes  will  be  greater  (other  things  equal)  the  more  uric  aoid 
there  is  in  thu  hady  and  blood  at  tbu  time  it  is  admiuiutured,  and 
the  grettter  the  fliictanclon  the  greater  the  strain  on  the  heart. 

Taking  this  view  of  the  matter,  I  was  greatly  interostod  by  an 
»ni«Ie  by  Dr.  fi.  Kirk,  iu  the  Lanoct.  18^3,  vol.  ii.,  p.  429. 

In  this  paper  he  shows  that  in  animals  when  inhalation  of 
diloraforw  is  discontinued  the  lungs  are  emptied  of  ilti  vapour  in 
]A-30  seconds,  and  a  little  after  this  the  heart  nuddenly  hIowa  and 
becomes  irrtgular,  and  there  may  be  syncope.  Further,  thu  longer 
the  inhalation  is  continued,  the  later  does  this  slowing  and  irregular 
actioD  of  tho  heait  appear,  and  ho  says,  "  the  irrogulur  aclioti 
eoounences  when  the  last  drop  of  ohloroform  hsm  left  the  blood." 

This  disposes  once  and  for  all  of  any  idea  that  the  irregular 
MtioD  ia  due  to  the  chloroform,  but  if  it  is  due  to  the  rising  pressore 
M  f  am  suggesting,  It  is  just  what  we  should  expect — indeed  It 
stmoat  amoaots  to  a  demoustration. 

Ii  the  heart  fails  rapidly  its  action  may  become  t^uick  instead  of 
•Id*)  Jtist  as  in  ctlior  coadltions  where  thoic  is  high  blood  prossure 
(MS  efaaptar  v.). 

And  then  with  Uiis  failure  of  the  heart  the  blood  prossure  will 
UUTory  i^ntly;  but  that  there  is  rising  blood  pressure  at  the  onset 
o'  the  trouble  IB,  1  think,  proved  by  the  slowing  of  the  pulse, 
ia  iMordanoe  i^rith  Maroy's  Uw  (see  chapter  v.).  While  if  tho 
tint  stent  is  a  great  fall  of  blood  pressure,  as  Dr.  Kirk  seems  to 
19 
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suppose,  there  is  no  reason  why  the  heart  should  slow,  aoil  I  have 
jost  pointed  DQt  ihst  blood  preesnre  is  high  and  the  pulne  slow  in 
tba  pgoraUel  oonditioaa  of  fetigoo,  convaloeoeoco  (post  febrile  bradj- 
e«r^),  and  certain  cases  of  epikpsy.  fl 

Now  post  cbloroformal  high  tension  differs  from  these  cbieSy  hr^^ 
its  rapid  onset,  and  il  is  ou  this  iiccounL  likely,  as  my  experience 
9MHD8  lo  show,  to  afTect  tho  heart  more  severely. 

Some  extremely  Interesting  oases  bearing  on  these  points  were 
published  by  Ur.  A.  WiUon  in  the  Lonctt  of  November  17.  1S91, 
and  in  a  paper  on  *'  The  Pathologj-  of  Chloroform  Syncope  "  ia  the 
Lancet  of  February.  1895, 1  have  i-eferred  to  these  and  other  cases 
in  illustration  of  my  argument. 

In  Mr.  Wilson's  C(U^«s  1  and  3  w«  ham,  as  he  truly  says,  all  the 
signs  of  primary  failure  of  the  oirenlsiion,  and  in  his  Case  6  we 
have  this  occurring  as  the  patient  is  coming  round  and  ia  suf&eienily 
ooosoious  to  give  a  cry  of  pain ;  but  whether  in  Cases  1  and  i 
the  aynoope  came  on  during  slight  breaks  in  the  adminifttration  of 
the  obloroform,  as  oootended  by  Dr.  Kill,  there  is  Dot  sufficient 
ttridenoe  to  show.  With  regard  to  Case  6  Mr.  Wilson  remarks  that 
llie  syooope  was  due  to  the  reflex  tnhibitioD  of  the  heart  by  the 
pain,  but  that  some  blamo  must  alao  be  laid  upon  the  scmi- 
aUHtbotio  eooditioo  of  the  patient  at  the  time,  but  I  shall  bare  to 
speak  of  theaa  poinla  again.  It  is  Intcrestiag  to  note  also  that  Mr. 
Wilson  agrees  with  Dr.  Gitk  ia  looking  apon  a  sadden  quickening  of 
the  poise  as  a  danger  signal.'  Dr.  Kirk  also  mentions  lo  the 
relereDoe  just  ^tu  the  case  of  a  patient  who  died  from  "the 
rsaetiod  which  ensuvd  when  b«  began  to  breathe  fresh  air." 

Then  in  the  Ltrncvl  of  November  31,  1894,  there  is  the  record 
of  a  case  of  qrnoope  under  chloroform  In  which  nitrite  of  amy) 
averted  a  fatal  reeolt,  and  its  cAeet  is  sud  to  have  bean  "  almost 
iuKtaataneoas."  I  have  elsewhere  suggested  that  this  dmg  act* 
by  redoing  the  Uood  pressore  and  tbns  freeing  the  heart  from 
te  owtpowrin^  eliBols  (far  annthpr  ease  in  which  it  was  used  with 
stnoen  no  the  hamoti  of  March  7.  ISSS).  And  erao  in  tba  same 
number  of  the  Laiictl  {KoreBiber  34,  1894),  there  is  tiie  record  of  a 
eaas  in  which  dsath  ecwoed,  and  it  is  said  with  ngard  to  tha  onsst 
of  the  fatal  sSgns  that  "  tits  adnoabtiatiaa  of  the  ehlorofonn  had 
beoD  •loiiped.'*  and  in  an  annotaliop  oo  the  same  case  lo  the  next 
noiaibsr  (p.  1391)  farther  points  of  great  interost  are  neotiooed :  (I) 
thfti  ite  had  taken  eUomform  with  inponi^  oactber  oeeaBtoos; 
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|3)  that  she  htd  been  confined  fifteen  fiionths  priivionxly  nnd  bod 
reetDlly  lo«t  a,  child,  tuid  was  sufTeriog  from  the  depressing  effectB  o( 
grid;  (3)  ibab  there  wod  slight  renal  dtsuasL'  (and  I  note  also  ihat 
OM  of  Mr.  Wilson's  oosos  suBorcd  from  chronic  Drighl's  dineane); 
and  (4)  lh»t  "  before  the  dentist  had  touched  tho  ptitient,  ftlthouRh 
ibe  chlora  form  lift  hail  tftkon  away  the  chloroform  frnm  lier  face  and 
pTonounoed  her  ready  for  opcmtion,  sh*'  suddenly  becamii  ashy  pale, 
hot  respiration  coodnuod  "  ;  hero,  then,  wc  tiave  exactly  the  con- 
fitiOQ  described  and  insistod  upon  by  Dr.  Kirk  luid  Mr.  Wilson. 

Another  death   aoder  chloroform — In  which    there  was  groat 
difieulty  in  giving  the  ante^thetic  owing  to  the  none  being  the  point 
to  be  operated  on,  and  where  the  patient,  Ihureforc,  came   round 
wnaX  times  before  the  faUl  eveai — is  recorded  in  the  Laiieet  of 
Angsst  26,  1803,  and  similar  deaths  from  too  little  chloroform  or  a 
I'lD  in  the  aclmiiiigtration,  were  dJscUflsed  in  LS93,  and  1803.'      I 
I  bm  mentioned  above  Mr.  Wilson's  opinion  that  in  bin  Case  6  the 
f ^ncope  WM  due  to  the  reflex  inhibition  of  the  heart  by  the  pain; 
but  it  soema  to  uie  that  a  sumuwbat    different   relation    bctweoa 
and  ofTect  to  that  be  suggested,  is  possible.      Thus  I  have 
^itU,  with  reference  to  the  ufTect  of   high  blood  preasare  on  the 
•cdon  of   the  heait  (fig.  36),  that  my  own  heart  never  falters  or 
flntleta  except  when  there  is  high  or  rising  blood  pressure ;    bat 
I  ihwB  is  one  condition  I  ought  to  hitve  mentioned  in  which  my  heart 
■  does  fliittor  or  falter  just  as  in  pulse  tracing  A,  Bg.  36  (which  shows 
Hell-marked  high  arterial  tension),  and  that  is  during  severe  irnta- 
'tioo  of  a  seoBory  nerve.     I  happen  to  xufTer  many  things  with  the 
'  denltl  branches  of  the  fifth  nerve,  and  I  have  aercral  times  noticed 
Uist  with  tho  most  severe  paroxysms  of  pain  my  heart  falters  and 
SntterR  just  a«  it  was  doing  when  the  above-mention ud  puUe  tracing 
\waB  taken,  for  those  cardiac  irregularities,  not  l>eing  habitual  with 
me,  are  always  distinctly  felt.     Now,  in  the  case  of  my  own  heart, 
WIS  this  a  reflex,  or  was  it  due  to  rising  blood  pressure?     If  we 
may  consider — and  uo  far  as  I  know,  physiology  does  not  negative 
the  idea — that  irritation  of  a  sensory  nerve  caust-a  a  general  cojitrac- 
tioa  of  artonolos  and  a  rise  of  blood  pre»sui-e,  the  cause  was  in  both 
c«se8  the  same,  and  my  heart  fluttered  under  the  dental  pain  for 
the  same  reason  that  it  did  so  in  pulsq  tracing  A,  because  in  both 
there  was  high  and  rising  btood  prest^ure.    We  can  now  fully  appre- 
ciate the  bwring  of  Mr.  Wilson's  Case  6.     Hero  the  patient  was 
.oomiag  out  ol  tine  eliloroform  uuicstheaia,  and  blood  pressure  was 
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bbcruforo  dsiog  ;  suddenly  to  tiiis  was  added  sovore  irritatioo 
seoBOry  nerves  of  t\iu  kuco,  cauiiiDg  an  ocuUi  rise  of  blood  preflnre. 
and  it  waB  littlo  wonder  that  the  heart  was  thus  completely  oYOr- 
powertid  au<l  that  uyucopB  at  once  resulted,  and  doatb  tiisy  no  doufa^J 
occur  when  the  heart  in  wsak  from  the  blood  pressure  oETocts  of  pain^ 
alonu,  us  in  a  uaso  rocordud  in  the  Laruxt,  1696,  vol.  i.,  p.  14o7. 
where  death  ooouxrcd  a  lew  luiuulos  afl«r  the  extraction  of  a  tootli, 
no  aiuDethetic  having  beea  given.  I  quite  agree  with  Mr.  WiIkoii 
that  one  cause  of  death  after  cliloroform  is  syncope,  and  endorw 
hici  valnublo  suggestion  that  syncopo  under  other  conditions  should 
be  studied  to  illustrate  it ;  and  it  Uus  is  done  mauy  will,  I  belierti. 
bo  ostouisbod  to  find  how  large  o.  number  of  syncope  casee  fere  pre- 
ceded or  accomp&nied  by  evidaoees  of  high  and  rising  blood  preasuru 
(see  previouti  quotation  from  Sir  W.  Broadlient,  p.  388).  and,  if  tbeso 
can  also  bo  uxuiniQed,  by  cxochh  of  uric  acid  iu  tho  uriue  aud  blood. 

But  those  who  are  working  at  this  matter  will  fa&re  do  difficulty 
ID  getting  rocords  of  similar  cases,  as  the  journals  eotttain  no  eni 
of  them. 

Thus  in  the  Lancet,  1896,  vol.  ii.,  p.  8S1,  there  is  the  record  of 
a  fatal  case  under  chloroform  at  the  Royal  Victoria  Hoapital,  Netley, 
iu  which  all  the  si(<na  and  conditions  seem  to  have  been  observed 
most  carefully. 

This  record  statos  :  "  The  breathing  continued  to  be  natural  and 
regular  for  about  one  lutnute  after  the  administration  was  com- 
menced; the  patient  then  made  some  slight  attempt  to  cough  and 
(he  breathing  becanin  iiTe^ular,"  and  further  on:  "Immediately 
the;  breathing  became  affcctt'd  the  inbalur  was  removed,"  and  again  : 
"  The  moment  tbe  respiration  became  irregular  the  admtnistratioc 
of  the  drug  was  stoppad :  a  few  seconds  later  the  ptipils  dilated  and 
the  heart's  action  ceased,  and  the  man  was  practically  dead,  although 
roapirutton  coutinutal  For  a  few  seconds  longer." 

Exactly  so,  but  the  error  here  waa  the  removal  of  tbe  inhalev 
and  the  stopping  of  the  chloroform,  and  aveiytfaing  that  followed, 
indnding  death,  was  the  resalt  of  thi«;  a  few  seconds  later  then' 
came  tbe  valour  reaction  of  Dr.  Kirk,  or  what  1  call  the  rebound , 
with  rapid  rise  of  blooil  praasure,  and  before  this  the  heart  failed, 
fend  respiration  conliouod,  though  it  had  been  the  lirst  thing  ti> 
become  irrcgulnr,  showing  that  in  the  first  instance  the  respiratioii 
bad  not  been  really  seriouxly  affected. 

It  would  be  absolutely  impossible  to  get  a  record  reproduoiot' 
more  exactly  every  point  broU||;bt  out  by  Dr.  Kirk's  oxporinieats  on 
animals,  and  these  experiments  show  ax  that  such  rebound  is  bes: 
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predated  by  ak  oooe  resuming  and  stdadily  oontinQing  the  chloro- 
fonn,  Mcopt  for  tbo  soddon  withdra.mil  of  whi&h  they  vould  never 
I       imm  oecorred. 

■  Kai  it  seeing  probable  from  tbe  conaide  ration  k  above  mentioned 
B  diafc  the  reboaod  comes  sooner  the  leas  of  tbe  chloroforni  liae  been 
W  smo  before  it  is  withdrawn,  and  later  the  more  long- continued  the 
r  alministration  has  been  ;  hence  it  is  probably  more  dangeroas  to 
'        soddenly  withhold  ohloroform  early  in  ita  administration,  ils  tn  the 

abore  case,  tban  later  on,  and  tltis  aleo  n-iil  explain  the  obtterration 
«f  Bome  anesthetists  that  more  patients  die  from  too  little  cbloto- 
bm  hhan  from  too  m^ich.  and  the  b^-  no  means  unfrequent  records 
b  ttui  oases  that  special  oam  had  been  bakou  to  give  very  little 
eUoraEono. 

In  the  above  case  it  seems  probable  that  if  the  slight  irregularity 
of  the  rexpiration  and  oough  (probably  indicating  imperfect  ana»- 
i  thnia  and  a  reflex  from  »oinc  nmcus  in  the  air  passages)  Had  been 
L  Cngarded,  and  the  clilorofonn  quietly  and  carefully  continued,  the 
H    eoo^h  would  have  subsided  and  the  aumBtbctie  could  have  been 

■  eoatinaod  thronghout  the  operation,  and  then  in  the  rebound  when 

■  (Uorofona  was  discontinued  at  the  end  of  it,  the  rise  of  blood 
pnsmre  would  have  oomo  more  gradually,  and  the  heart  would  not 
iMve  been  overpowered. 

Brigide-Surgeon  Lioutonant-Colonol  Stfiveneon  who  records  the 

•boTO  ease  also  mentions  that  he  has  Hoen   another  in  wbioh  "  tbe 

•equeoce  of  events  was  precisely  siuiilar  ;  the  pulse  &rat  stopped, 

ibeo  tbe  respiration,"  showing  how  very  frequent,  relatively  to 

fktol  accidents  with  cbloroform,  such  cases  are;    and  all  I    have 

•bore  «oggosted  is  a  most  simple  deduction  from  the  recorda  of  Dr. 

Eirk'a  experiments. 

1  In  a  letter  also  which  Dr.  Kirk  kindly  sent  mc  on  ibu  subject  be 

neations  that  farther  investigation  seems  to  show  that  the  blood 

preesore  does  not  fall  as  tbe  heart  slows;  in  other  words,  it  is  just 

M  I  said,  the  heart  slows  liecause  there  is  high  blood  prossure  in 

aecordanoe  with  Marey'ti  law ;  but  if  thn  beart  faltera  before  the 

bigb  blood  pmasure,  if  its  systoles  beoomo  imperfect  and  its  action 

iirc^olar.  or  still  more  if  it  stops  altogether,  then  of  course  there  is 

a  fall  of  blood  pr^suro. 

Mtia  effect  of  higb  blood  preasure  on  tbe  heart  is  then  either 
action  or  hIowIdr  ;  the  former  if  it  fails,  the  latter  if  it  is  able 
thstand  it,  and  obviously  the  higher  the  prussuro  the  more 
likflty  is  it  to  fail  aad  quicken  its  action  (tachycardia ),  and  this  is 
■Xftetly  wliot  Dr.  Kirk*s  results  with  anitnals  show  ;  with  the  highsst 
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blood  pressure  tho  koart's  octioti  is  quick  luid  in'Ogular,  with  a 
slight  (all  of  blood  pr«sirara  it  slows. 

This  alflo  h  exactly  whaL  we  sec  in  epilepsy  id  tlioso  c&scti 
where,  as  observed  by  the  late  Dr.  Moxod,  the  heart  stops ;  in 
ihc6v  ca3«8  (be  heart  has  been  soon  to  not  slonror  and  slower,  and 
then  it  stops  altogether  (a  mere  exaggeration  of  the  dropped  beat 
ia  my  own  pulse,  fig.  36),  and  down  goe«i  the  patient  insensible  and 
convulsed  from  stasis  and  anaemia  of  the  brain  :  then  comuv  a  groat 
fail  of  hluotl  pre&sui-e  so  that  a  wound  ceaaes  to  bleed,  this  fall  of 
blood  pressure  rotiovos  the  heart,  and  it  begins  aoting  again  U  the 
cerebral  cDntros  have  not  lost  ihetr  functional  activity  ;  but  if  any- 
thing preventH  it  from  blurting  again,  death  results.  Similarly 
bleeding,  au  in  a  onae  of  post-chloroformal  syncope  t-eoordud  in  the 
British  Medical  Jounial,  1896,  vol.  ii.,  p.  122,  may  relievo  the  heart 
by  permanently  rodooing  blood  pressure,  and  in  this  case  also  the 
potse  stopped  before  tho  roHpiration. 

nonce  in  such  oasea  of  post-ohloroformal  and  other  syncope 
from  higb  blood  pressure,  holding  the  head  do^m  as  the  lowest 
point  of  the  body  gives  the  medullary  conlros  some  little  blood,  and 
pOBBibly  seres  their  fouctional  activity  till  the  hoait  has  titoe  to 
recover  itself  and  lifo  is  continued. 

Dr.  Kii'k  tJso  potuts  out  in  bia  letter  that  in  tils  isxporianoa, 
rabbits  (Uerbivora)  are  not  liable  to  the  iirogalar  action  of  the  heart 
when  Lbu  chloiDfonn  is  withdrawn,  while  dogs  and  eats  (camlvora) 
are  very  liable  to  it,  which  is  again  very  strong  proof  of  the  oausa- 
Uon  T  tun  uuggusbing. 

For  though  the  muscles  of  berbivora  no  doubt  cootain  xaatbio, 
aa  we  get  oxoess  in  our  body  from  eating  them,  thit;  la  merely  but  a 
small  residue  remaining ',unexcreted  at  the  time  of  death,  and  cbe 
quantity  in  their  blood  ivt  any  onti  timu  is  always  small. 

In  caruivora,  uii  the  other  hand,  there  is  a  constant  introduottoa 
of  urie  aoid,  while  its  excretion  is,  as  I  have  shown  (chapter  ii.), 
liable  to  bo  affected  by  alterations  in  tho  alkalinity  of  the  blood 
uorresponding  witb  similar  alterations  in  the  acidity  of  iheuriae; 
hence  they  aro  liablo  in  a  way  that  berbivora  (at  least  in  a  state  of 
nature)  oro  not,  to  exoKbe  less  uric  acid  tlian  they  tiwaUow.  and  to 
accumulate  it  in  their  bodies,  and  may  thus  have  temporary  exoesa 
in  their  blood  at  tbu  lime  the  chloroform  is  given. 

Another  condition  in  which  syncope  is  known  to  occur,  and 
which  it  is  interesting  to  bear  in  uiiod  while  considering  theao 
efifecta  of  blood  pressure,  is  that  whieb  oomoa  on  in  church  while 
kneolicig  with  the  arms  raised,  and  Marey  also  points  out  that  this 
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paiitiba  U&p«<ltt8  iho  circulatioa  io  Iho  raised  Umba,  raiBOS  the  blood 
praOBuiB  and  slows  the  heart,  and  here  again  tlio  fllowing  of  the 
heart  may  be  preparatory  to  He  becoming  quick  or  irregular,  oi' 
■topping  altogether. 

Further  ovidence  pointing  In  the  same  diieotioa  is,  I  lliiDk,  to  be 
IMQ  in  the  fact  that  nitrite  of  atayl  is  useful  ia  this  chlor^forui 
qrneope,  and  there  iji  probnbly  no  drug  which  would  moro  quickly 
nbx  the  acterioleii,  free  the  capillaries,  and  prevent  the  rise  of 
Uood  premure ;  while  it  is  bard  to  se»  how  it  ciui  do  good  if  the 
blood  pTMSuro  16  already  tow. 

Speaking  of  nitrite  of  nmyl  remindft  me  of  an  expenmenb  I 
nude  reoenlly  to  test  the  etTects  of  nitrites  on  the  diamotoi*  of  tbo 
ladul  artery.  At  12.16  p.m.  my  pulne  being  66,  and  the  radiul 
fiuieter  in  the  reoonibent  position  I-O  mm.,  I  took,  ufbor  muklng 
IbtM  obMrratione,  at  l'2.'20  one  compound  triQitrine  tabloid  contain- 
iogirbitrine  and  nitrite  of  umyl.  \  few  iiiiuutos  tutor  there  was  a 
itafing  of  general  pulsation,  the  r&diaJ  diameter  in  the  same  position 
vu  -0  mm.  At  13.28  it  wo^  al>K>  -9,  but  at  12.33  it  bad  increased 
10  M  mm.  larger  thau  It  was  before  the  drug  wa»  taken,  and  at 
ia.40  it  was  10  affun,  exactly  the  eaino  as  at  l'2.1-'j.  At  1'2.'28  and 
*Hb  the  general  throbbing  the  pulRe  rose  to  76,  at  13.33  it  was  72, 
■nil  at  13.40  the  aame.  My  uotus  also  »how  ihab  hutweun  13.28  and 
U33  there  were  Dumeroaft  well-marked  intermissions  of  the  pulse 
which  were  not  present  at  the  observations  preceding  or  following 
thtte.  It  tieema  to  me  that  we  have  here  an  inatanoe  in  which  the 
nitritea  wliicb  so  markedly  lower  blood  preKSurv,  as  nhowii  both  by 
the  sphygiDOgraph  and  the  artoriometer,  and  which  therefore  act 
jut  like  chloroform,  did  also  like  chloroform  cause  very  marked 
AoOfliuig  and  irregularity  of  the  heart's  action  as  their  ofToct  was 
pusing  off  and  the  normal  blood  pressure  wivi  returning. 

We  see  also  in  this  record  that  the  pul^  which,  in  accordance 
with  Uarey's  law,  quickened  to  7G  when  the  blood  preosura  was 
redoood,  remained  at  7i  when  the  pressure  hnd  again  risen  higher 
than  before;  and  we  have  here  again  another  sign  of  some  failure 
on  the  part  of  the  heart,  for  I  have  pointed  out  that  the  most 
siarfced  exception  to  Matcy's  law  is  found  in  the  case  of  a  boort 
that  (ails  and  dilatca  before  liigb  blood  prcseare,  as  it  Chen  quickens 
with  rising  pressure  in  place  of  slowing  down,  and  my  heart  in  this 
experiment  had  been  somewhat  bothered  by  the  riiiing  pressure  at 
13.33,  as  shown  by  in'Ogular  action,  and  therefore  remained  quicker 
Ihaa  it  was  before  the  oxporimout,  Jn  spite  of  the  blood  pressure 
Vha^  risen  to  a  greater  height. 
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Tlte  same  thing  is  often  well  soen  in  cases  of  cliroiiio  Bright's 
diBoaso.  H«T«  if  via  got  bJ^^h  blood  preBSiLre,  and  tbe  heart's  aotion 
IB  alow  (i.fi.,  at  or  below  60),  we  have  to  do  with  a  strong  heart, 
wliioli  id  DOt  Eailiog,  or  more  correctly,  baa  hypertTOphied  and 
beoome  oqaal  to  its  work ;  ia  proof  of  this  we  get  do  dropey  of  odj 
»ort,  and  the  urine  ii  fairly  profiiee  and  of  low  epeoific  gravity,  anii 
if  we  clear  the  hlnod  of  aric  acii]  and  froo  the  capillaries,  tho  hem 
quidccnii  its  ratu  up  to  normal  or  above  it. 

On  tbe  other  hand,  if  we  have  a.  caae  of  chronio  Brighl'a  diseue 
in  which  the  hvart  in  fikillng,  we  have  the  signs  of  high  prossure  in 
the  puUo  and  the  second  sound  at  the  aortic  )>aso.  but  the  haarl 
may  be  beating  from  BO  bn  120,  and  probably  fluttering  or  pal- 
pitatiog  as  well ;  here  we  have  heart  failure,  and  it«  result*  are 
generally  pretty  evident  in  the  shape  of  general  dropsy,  aB«tt«6, 
congested  liver,  scanty  nrine  of  fairly  good  epeeiQc  gravity,  in  ^ts 
of  the  fact  that  at  the  poai'morum.  the  kidneys  are  found  to  be  at 
fibrous  and  gru>nuliu-  a»  any  you  have  ever  seen.  In  this  case  If  yon 
can  succeed  in  freeing  the  oapillarioa  and  etrengthcuing  the  he4rt  it 
will  slow  down  towards  the  uormaJ  rate  of  action  as  the  oonditicma 
improve. 

I  have  often  noticed  similar  effects  on  my  own  pulse  prodooed 
by  taking  nitrites,  and  have  uo  doubl  that  a  similar  result  could  bs 
produced  with  them  any  day,  ei»pecially  if  tivken  in  the  monung 
hours;  but  in  tho  above  instance  the  ftiterlometer  euabled  me  to 
demoDstrats  with  very  considerable  certainty  the  exact  relation 
between  the  blood  pressure  and  ttiu  trrugular  ucbion  of  the  heart. 

I  would  suggest  also  that  we  have  here  posaibly  a  valuable 
means  of  touting  in  any  given  caso  whether  It  will  be  d&ngerous  to 
giv«  chloroform,  namely,  by  watching  the  effects  of  a  nitrite  on 
the  heart's  action.  ^H 

If  in  any  given  caae  it  is  proposed  to  give  chloroform  on^ 
Wednesday  at  II  a.m.,  give  on  Tuesday  at  the  eauio  hour  (the 
reasons  for  this  are,  I  hope,  now  obvious}  a  nitrit4«.  and  if  as  Jt8 
effect  is  passing  oCF  some  10  to  IJ}  minutes  after  it  has  been  taken, 
the  heart's  action  shows  marked  irregulaj-iltes,  that  patient  has  a 
somowbat  wt^ak  heart,  or  an  excess  of  uric  acid  in  the  blood,  oi^ 
both,  and  it  may  be  dangerous  to  give  chloroform.  ^| 

For  it  follows  from  Dr.  Kirk's  observatioos.  previously  ^[ooted, 
that  the  effect  of  chloroform  passes  off  in  a  few  seconds  after  it}i 
diseoDtinuod,  and  the  resulting  rise  of  blood  pressure  will  be  boib 
OOore  sudden  and  more  dangerous,  whilo  the  oGToct  of  the  nitrite  i| 
more  gradual  and  causes  only  a  little  irregularity  of  the  heart's  actic 
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U  will  be  obvious  to  thoeo  who  know  (he  way  in  whioh  urio 
leiA  in  tbe  blood  and  arine  Huotuatss  from  day  to  d&y,  that  Che 
bbon  test  may  giva  no  sign  and  yot  on  the  following  day  obloroform 
maybe  fatal. 

I  would  Knggesi  bIbo  that  tbo  nitriba  itbould,  where  possible,  be 
gmc  more  thui  one  day  before  bbe  chloroform,  foe  it  may  itself 
0f9  rise  to  flaeta&tioQs  in  tbe  excretion  of  uric  acid ;  tbia.  bowevor, 
is  probably  only  of  small  importaoce,  and  I  bbink  it  possiblR  that 
tai<  test  may  in  many  casea  give  useful  indicatians  of  du-n^cr,  and 
whsn  a  patient  is  only  sooq  a  few  minutus  boforo  ohlorofoi-m  is  to 
be  pTOD,  tbe  aitrite  oould  even  thoQ  be  tried  as  the  heart  wag  being 
KuaJnad. 

I  hare  again  to  thank  Dr.  W.  Rushton  Parker,  of  Kendal,  for 
ihe  intercitling  auggostion  that  my  esplanntian  of  titu  causation  of 
cUorofotm  syooope  by  ita  etlccts  on  urio  acid  and  tbe  blood  pressure 
may  account  for,  to  quote  from  his  letter,  "  the  immunity  of 
fngnaaE  iromBo  from  cbloroform  syncope  an  compared  with  tbe 
■Hie  womaD  ia  the  post  parium  state."  "  At  the  Botunda 
Bosptlal,  Dublin  (where  I  was  obntetric  u,3.tistaiiti  and  chloro- 
(on&iet),  we  administered  chloroform  for  forceps,  craniotomy,  &c., 
wttboot  tbe  smallest  rclnctaooe ;  but  for  removal  of  adherent 
ptaieenta,  or  for  stitching  a  torn  periniRum,  or  for  anything  pott 
fartum  we  always  felt  tbo  ri»k  to  be  ^-ruatly  increased." 

Dr.  Parker  coosidera  that  this  is  common  experionco  amoag 
obstetricians,  and  refers  to  work-i  on  midwifery  for  similar  opinions, 
and  I  was  myself  a  student  at  the  Rotunda,  and  can  diabiiictly 
raooQoct  tbe  feeling  with  regard  to  the  administration  of  obloroform 
to  which  Dr.  Parker  refers. 

And  if  this  is  the  cose,  we  have  hero  an  instance  in  which  in  a 
few  boans  and  in  the  same  patient  tbe  administration  of  cblorofonn 
pstses  from  aafety  to  danger,  iu  uhnoluto  correspondence  with  a 
teiy  marked  increaae  in  the  amount  of  urio  acid  In  the  blood  and 
VBse,  tor  1  have  over  and  over  again  pointed  out  (see  chapter  iy.) 
ibatpost  puerperal  coUivmia  accounts  for  some  physiological  and 
(or  nearly  all  tbo  pathological  conditions  occasionally  met  with  at 
tlua  stage  of  a  natural  fuuotiou. 

The  above-mentioned  cardiac  failvre  ia  accompanied  by  violent 
•truggUng  or  even  oonvulsiona  on  the  part  of  the  animal  or  patient. 
and  H«  are  here  brouglit  again  into  touch  with  my  explanalioQ  of 
iba pathology  of  oonvulsions  from  rising  blood  pressure  in  the  pre- 
view eb^tcr  (eee  alao  previous  remarks  on  tbe  pulse  of  epilepsy). 

When  stmggling  occurs  in  the  course  of  inhalation  it  is,  I  think. 
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the  practico  of  amcathtitists  to  give  chloroform   more  Ereely  for  &] 
little,  and  thifl  is,  it  appears,  the  best  thing  to  do,  for  the  trouble  u 
duu  tu  failure  in  tLc  supply  of  uliloroform  allowing  ihu  blood  prea> 
BUTO  to  rise.  H 

Then  if  the  tension  effects  of  chloroform  are  dtio  to  ita  action  on 
uric  acid,  and  proportional  to  the  amount  of  this  sabntiLnoe  to  be 
met  with  in  the  blnod,  we  can  a^is  see  aever&l  facta  which  admit 
of  easy  explanation.  Thus  it  liiis,  I  tjalicve,  been  sug^eated  tbiU 
there  is  more  trouble  with  chloroform  in  LondoQ  thfto  in  Edinbui^ 
and  Of^atD  wo  know  thitt  gout  i&  common  iu  Loncion  and  rare  in 
Edinburgh,  aud  there  will  probably  therefore  be  more  uric  acid  In 
the  former  than  the  latter;  aimiUrly.  thu  vegetarian  natives  of 
India  may  have  some  immanity  from,  chloroform  syncope  as  com- 
pared with  beof-eating  Englishmen,  and  this  carries  suggestions  as 
to  prevention.  (See  aleo  Dr.  Kirk's  experieaces  above  mentioned  b(^B 
to  result!)  it)  oUilH  and  dogs  oti  the  one  hand,  and  rabbits  ou  the 
other,  uikI  1  am  indebted  to  my  friend.  Dr.  B.  O.  Horder.  for  the 
information  that  the  vegetarian  natives  of  Chian  have  a  similar 
immunity  from  chloroform  gynoopo.) 

I  am  awaie  that  it  van  suggested  in  an  annotation  in  the  Lancet 
(1889,  vol.  ii.,  p.  606),  that  gout  might  account  for  the  different^ 
reaction  to  chloroform  in  Ediobuigh,  Xioudott  &Qd  India  re«pectivelyj 
bat  no  explanation  wa«  given  of  tho  wny  in  which  it  ocUid. 

I  hai'f!  already  (chapter  v.)  quoted  from  Marey  the  fact  that 
alcohol  cuuHc-ti  a  dicrotic  pulse,  except  when  it  is  iiccompauied  bjr 
gMtrio  (listurbiirioe ;  and  the  said  gastric  dialitrbance,  by  keeping 
up  the  alkalinity,  prevents  the  alcohol  clearing  the  blood  of  uric 
acid. 

I  think  also  that  ihu  alcohol  or  morphine,  which  are  so  often 
•dvised  to  be  given  befora  inhalation  of  ohlorofomi,  may  act  by 
olooiing  the  blood  of  uric  aoid,  and  thus  preventing  a  roboood  when 
the  annjKtlietio  in  left  off.  If  there  is  no  ario  aoid  in  the  blood  when 
tho  chloroform  is  glveu  there  will  be  no  great  change  of  blood  pras- 
suru  either  when  it  is  begun,  or  when  it  is  left  off. 

Tho  rebound  after  alcohol  or  moTphine  comes  more  gradually, 
and  will  therefore  affect  the  heart  low  xeveroly,  as  is  the  ca«o  witbM 
nitrites,  but  we  know  that  they  all  do  afTect  it  to  some  extont.  ( 

Then,  in  an  interesting  nddn-as,  Dr.  Lauder  Bruuton  remarks 
that  he  has  been  told  by  Professor  Poehl,  of  Bt.  Peteraburgh,  that 
in  Bossia  the  presence  of  an  <»co»s  of  alkaloidnl  snbstftocoe  in  tba 
urine  is  regardiid  as  a  lugu  that  it  will  be  dangerous  to  give  ablon>- 
form  (Lcmcet.  1893,  vol.  ii.,  p.  861),  aud  uienlions  that  be  hims«U. 


UBHTAL    Dei'HBsatOK   AND    FATIOUK. 


299 


ui  previouAl]'  entertained  the  idea  that  certuin  oltcratiocut  id  ^esue 
■hAnge  might  iocrccisc  thu  dnngL-r  of  chlorolonu. 

rbwe  can,  I  ttiialf,  be  no  doubt  that  an  excess  of  otic  acid  in  the 
blood  piodaoes  very  greut  alteratious  in  tissue  change,  and  wo  have 
h*d  a  well-marked  instance  in  t\m  chapter  in  the  causation  of 
[siigne.  I  woald  also  just  mention  in  this  conuucUon,  a  case 
ttpottod  in  the  JJritiah  iltdital  Joumai  (1894,  vol.  i.,  p.  1180).  in 
which  cretinism  was  said  to  follow  on  depreesion  and  worry  iu  the 
ntothet  during  pregnancy,  ax  we  may  here  again  have  altei-atious  in 
tiisDe  change  due  to  uric  acid,  and  I  suspect  that  the  etcess  of  alka- 

tkida  noticed  by  the  Russian  ob8or^'crs  runs  paroltol  with  on  czcoes 
fl(«ri«aeid  (mm)  chapters  viii.  and  x.  to  xiv.). 
I  have  often  been  Etniclc  with  tho  fact  that  the  conditionB  in 
whidi  increased  coxlclty  of  the  urine  is  described  are  very  frequently 
oondiiions  in  which  my  experience  tellfl  tnc  that  there  must  also  be 
M  incraAM  of  orio  acid  iu  tho  blood  and  urine ;  and  I  would  suggest 
dat  the  qnantity  both  of  uric  acid  in  relation  to  arua  and  of  alka- 
Udi  afaould  in  future  be  observed  in  the  urine  before  operations 
under  cblorofortn. 
^^  Jhoi  alter  pneumonia  and  also  after  typhoid  fever  the  toxicity 
K  cl  the  urine  is  said  to  be  high  (Prog.  Sled. ,  A^il,  18tj9,  pp.  377  and 
H396),  and  after  both  there  is  au  excetssive  excretion  of  uric  acid,  and 
^BiO  the  signs  of  iu  excess  in  the  blood.  And  what  I  hn-w  luud 
^1  sbout  menstaroation,  and  figs.  SO  and  31,  explains  perhaps  a  case  in 
W^  vhich  ehloKoform  produced  a  fatal  reiult  in  a  monstruuting  woman 
(iMc^i,  1895,  vol.  i.,  p.  237). 

Aa  bo  the  way  in  which  an  excess  of  uric  acid  in  the  blood  may 

prodnoe  these  alkaloids,  see  as  regards  the  intestines,  chapter  vii.> 

4ijd  the  caosatioa  of  oxaluria.  chapter  xii.,  and  [  think  there  can  he 

very  little  donbt  that  a  dcliciont  circulation  produces  a  similar  effect 

I'n  the  tissuuti  geuerally.     Now  Professor  Mosso  tells  us,  with  regard 

to  tbo  pathology  of  fatigue,  that  when  il  is  carrivd  beyond  a  mods- 

nte  amount  the  blood  is  subjoot  to  a  decomposing  process  throogh 

ihe  infiltration  of  poisonous  substancoo  into  it  (see  Lancet.  1887. 

roL  i.,  p.  I2i>5).    There  is,  I  tlUnk,  nodoubt  that  tho  blood  in  fatigue 

wntains  an  excess  of  uric  acid,  aud  owing  to  the  effects  of  this  on 

neteboHsm,  other  poisons  (sulphuretted  hydrogen,  Ac.)  will  soon  be 

tdded,  though  I  think  that  nrio  aeid  it«olf  either  directly  or  by  its 

tfleets  on  the  mecabolista  and  aombuation  eauecs  the  deeocnposi' 

tioo  of  the  blood    both  in  fatigue   and  hsmoglobiuuria  (see  also 

eh»pter  xii.). 

Aaotber  writer  (eUs  us  thai  the  proportiou  of  alkaloids  in  the 
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oriDe  during  the  eight  hours  after  waking  is  five  limes  as  greftl  u 
in  the  ui-ine  of  bhe  rest  of  the  day  (British  Medical  Journal,  1B86, 
vol.  ii.,  p.  1271.)  Nnw  the  largest  excretion  of  nnc  acid  and  ib« 
most  taorkod  oolltumia  0<c«iir  in  thoM  soiue  hours  {aw  lig.  S). 

Diagnoais  of  mental  depreRsion  due  to  urio  acid  depends  chiefi] 
oil  tho  fact  that  it  is  proportioDal  to  thu  uric  acid  in  the  blood 
fluctuates  with  it ;  (hat,  a«  pointed  out  hy  Profesaor  lAnge.  it 
periodical,  in  which  also  it  resembles  the  hcadacbo  and  fits  due 
the  same  caaec.  Being  directly  duo  to  the  high  hlood  pret 
which  Qrio  acid  produces,  it  is  made  worse  by  anytbing  'whieh 
rftises  blood  prussuro,  and  better  by  anything  which  reduces  it. 

Dndue  faligoe,  again,  is  to  he  reoognieod  from  its  flnctaating 
oeeordanoe  with  the  amount  of  available  urio  aoid,  and  this  cab 
Actually  demonstrated  as  in  %«.  39  to  42. 

It  will  leadily  be  miderittood  that  this  pathology  loads  one  to 
form  a  favourable  prognosis  both  iu  mental  depression  and  nlight 
mclaacholia ;  oontrol  the  uric  acid  and  you  bare  coutroUud  the 
tneatal  disease.  The  anatomical  fnotor  (large  artoriea  of  supply  to 
lbs  brain),  far  from  being  a  drawback  is  an  actual  advantage  to  itie 
race;  supply  these  arteries  with  pure  blood,  and  in  place  of  patbo- 
kig^cal  doriations,  you  have  a  brain  with  more  than  the  ordinary 
physiological  powcrn.  Here  probably  is  the  explanation  of  the 
obsutvation  frequently  mode,  that  tbo  step  from  great  mental  power 
to  insanity  often  soeins  a  short  one;  for  the  anatomical  conditions 
which  make  great  mental  power  poasible,  also  make  it  poesibte  fcnr 
tha  braJD  to  bo  seriously  affected  by  impure  blood  and  high  blocd 
preasuro. 

The  indicatwmi  for  trealuient  are  practically  tbo  samo  w  bl 
for  the  collsmia  of  headache,  bearing  in  mind  that  coUmti 
which  produces  mental  doprcesioo  is  very  often  secoadary  to  ' 
oonditions,  such  as  dyspepsia,  debility  oftor  parturition,  proloi 
lactation,  or  fevers,  or  accompanying  the  progress  of  new  growths 
or  other  organic  di^tease ;  and  it  is  useless  to  treat  the  ooUsmia 
without  payiu^  attention  to  its  cause,  though  in  aoy  case  a  diet 
which  diminishes  the  intake  of  urates  will  probably  do  some  good, 
for  tbo  more  the  available  urate  the  greater  and  more  lasting,  an  wv 
have  seen,  is  the  interfareuce  with  melaboUsm  and  nutrition. 

A  craving  for  animal  food  at  an  early  age  in  children  is  by  some 
regarded  as  a  sign  of  impending  insanity  ;  and  it  is  said  that  ohil:< 
<lreu  uatiurally  do  not  crave  for  it  (see  Lancet,  1896,  vol.  ti., 
McNeill) :  and  some  liimilar  remarks  have  I  believe  been  made 
Dr.  Clouston,  and  these  interested  tne  because  T  have  obeo  not 
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A  iUllSu-  orsTinK  for  meat  iu  opilepbics,  und  to  my  mind  fiu«h 
nuftttinj  craving  U  often  due  to  the  temporary  relief  which  eatin^f 
nwu  affords  to  the  bigh  blood  prosBUte  of  eolIiuinitL,  ani  itii  mental 
■nd  pbyBJcal  rosulte. 

I  tiiink  that  oar  knowludgu  of  thu  causation  of  fatigue  thu» 
olitained  taay  oomo  bo  hv  of  greitt  use  to  our  9uldior»  and  sailors,  oi 
tBj-iaen  in  ttmtlar  positions  vrho  may  bo  euddonly  caJiod  upon  to 
make  eoorinoua  exortioDS  on  which  their  safely  iinc]  thut  of  others 
my  depend.  It  also  coinptetely  explains  the  w«ll-kuown  usu  of 
opiuin  by  the  uabivus  of  India,  to  onoblo  them  to  perform  grea.t  feati^ 
of  strength  aud  enduriiQce. 

The  meet  powerful  niaii  would  be  of  little  use  in  a  hght,  if  be 
bid  eaten  80  much  dinner  that  there  wilh  no  room  for  his  heart  and 
iiapbragm  to  work  ;  sinnlarLy  the  man  wbu  at  the  Gret  bruah  ol 
%^Dg  gels  his  Llood  loaded  with  uno  uuid,  und  iu  cousequetice  ha& 
tin  eh'culalion  through  his  muscles  su  much  obatructod  that  ^vaste 
pcoduds  are  but  slowly  rcniovod.  whiti;  his  bnart  fails  and  dilates 
befoK  the  riain^  blood  pressure,  will  soon  be  ovcrcomu  by  a  better 
tr&iiivd  and  inoru  niiiibtu  uuttif^onist. 

Kovt  this  man  faiU  not  because  his  muscles  are  wanting  in  size 
and  powor,  and  not  beoauso  tboy  are  worlced  out,  but  simply 
boeaose,  owing  to  dofvctivu  circulation,  they  ui-e  clogged  with  waste 
producka,  aoting  as  I  have  »aid  above,  like  a  wet  blaukut  On  tbo 
liitehoQ  fire. 

Tbo  fall  of  area  which  oxcioifte  produces  is  the  measure  of  this 
dogging  with  waste  products,  and  ait  we  have  seen,  the  more  tlie 
mio  acid  in  tb«  blood  the  more  the  fall  of  nron  and  the  mom  the 
«iOggixi|;.  The  rise  of  area  next  day  represents  the  washing  out  of 
tbcM  waste  products  when  tht  circulation  throu^^h  the  muscles  is 
again  freed  from  urio  acid. 

And  clearing  tbu  blood  of  uric  acid  does  instead  of  training, 
anil  by  freeing  the  circulation  through  the  musclos  allows  of  an 
itiun«diat6  roiaoval  of  wm^tu  productR,  as  shown  by  an  immediate 
liae  of  urea,  in  place  of  a  fall,  and  while  this  lasts  there  is  no 
(atigae.  and  the  musolos  are  capable  of  comparatively  unlimited 
activity. 

Now  tbo  power  to  produce  this  condition  when  wanted  may 
oftoD  make  all  tbo  difference  between  defeat  and  victory,  aud  if 
mtuote  power  is  good,  almost  puts  an  untrained  mau  on  a  par  wibh 
a  baioed  one. 

I  beliere  also  that  in  the  course  of  the  year  there  ai'O  not  a  few 
eases  in  wfaich  otherwise  good  lives  are  lost  owiuR  to  heart  failure 
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and  syncope  before  the  bigli  blood  presisare  which  (a,tigiie  mducee  ; 
and  that  a  timely  use  of  opium,  mercury,  or  any  other  drag  that 
will  keep  the  Hood  dear  of  tiiic  acid,  might  »uflice  to  save  tbcm. 

I  am  indebted  to  Dr.  W.  B.  Edwards,  of  Quetta,  for  th« 
ioterafiting  information  that  some  of  the  native  horsemeo  of  India 
are  in  the  liabit  of  giving  opium  to  their  horses  after  a  hard  day's 
work,  and  they  say  that  if  they  do  not  the  horse  will  not  sleep,  will 
KO  oS  its  food,  and  be  useless  next  day  ;  but,  if  opium  is  given  it  will  _ 
sleep,  and  take  its  food,  and  be  all  right  next  day.  H 

Hero,  then,  wu  have  in  horses  exactly  what  occurs  hi  man, 
fatigue  causing  collsimia,  high  blood  pressure,  and  Bloeplossnoss : 
but  if  the  oapiilarios  are  frood  and  tho  blood  pressure  lowered  hy 
opium  or  mercury  {aee  previous  remflrks,  p.  250),  sleep  comes 
niitarally,  and  all  is  well  next  day.  We  must  also  bear  in  mind 
in  oonsidering  this  result  the  efTect  of  a  free  capillary  circulaticm  on 
the  Dutritian  of  the  muscles.  T  have  aUn  already  referred  to  the 
fact  that  boTBcE  suffer  scrcrcly  irom  rhoamatisai  which  i«  in  some 
respects  but  a  mere  exaggeration  of  fatigne  and  stiffnosB. 

It   would  bo  worth  conHidoring  also  wfaether  the  erll  effects  ofl 
heat  are  not,  to  a  Urge  extent,  the  result  of  the  coHsntia  itoccir' 
siooe,  and  whether  tho  use  of  drugs  which  keep  tho  blood  clear  of 
uric  acid  would  not  diminish  them  ;  and  indeed  thn  use  of  opium  hy^ 
the  natives  of  India  almost  amounts  to  proof  that  this  is  so.  ^ 

In  my  own  case  the  previous  cluitring  out  of  uric  acid  by  a 
course  of  salicylates  completely  prevents — at  least  for  some  hours — ^ 
the  usunJ  depressing  effects  of  oxposaro  to  heat  and  exertion.  H 

When  the  dny  of  exertion  is  known  some  time  beforehand,  the 
Milioylates  can  be  used  as  i»  ttg.  42,  but  the  more  useful  and  ita- 
mediately  av^lable  method  is  to  employ  a  drug  which  directly 
iaterforus  with  the  sohihility  of  uric  acid  in  the  blood,  especially  a 
nwtal  like  mercury,  which  lonna  an  insoluble  compound  with  it,  and 
such  a  drug  ean  be  carried  in  the  pocket  and  taken  as  required  jostfl 
before  and  during  the  exereise. 

Tfao  aotioD  of  those  last-named  dnigs,  unlike  tho  salicylates, 
will  be  followed  by  a  rebound  when  they  have  been  left  off  for  A  few 
hoQrs ;  but  this  will  probably  do  no  harm,  and  is  but  a  small  pric 
to  pay  for  winning  a  victory,  or  saviag  a  Ufa  from  syncope. 

Where  syncope  occurs  at  such  hours  or  under  such  conditions 
iw  tuggost  a  relation  to  possible  excess  of  uric  acid  in  tho  blood,  tlw— 
powar  of  drugs  or  diet  in  keeping  it  clear  should  not  be  forgotten,     f 

Tho  use  of  chloroform  a<j  an  antesthetie  seems  to  be  ooDtrft- 
iitdientod  by  the  preseace  of  headache  (mtgraine),  mental  deprMsIc 
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file,  bigb  blood  pressure,  Bright's  diiteBse  or  aJbumiDutia,  diabetes 
or^yooRoria,  and  of  futiguo  or  menstruiLlioD,  !□  physiology  :  though 
ioftU  tfaese  cases  its  efTects  will  depend  upon  whether  the  heart  in 
^uteckroog,  or  is  begioning  to  Eail  before  the  high  blood  prossoro, 
in  this  last  namod  condition  it  may  he  moRt  dnngorous. 

I  must  point  oat  aliio  that  the  effect  of  a  uric  acid  free  diet  on  my 
mm  eireagtfa  and  power  of  endarancu  has  beon  enormous :  words 
■pate  fail  me  bo  give  an  idea  of  it,  and  only  tho»e  wbo  exporietiae  it 
in  thooKclvcs  can  (ully  understand  what  I  mean. 

I  faelteve  tiiot  I  do  not  exaggerate  when  I  eay  that  the  effeot  of 
pftiog  free  from  uric  acid  baa  b««n  to  make  my  bodily  powers 
futbe  as  great  an  they  were  fifteen  yearn  ago,  indeed,  I  scarcely 
balivro  ttyit  even  fifteen  yean  ago  I  <ouM  hAvo  undortakon  the 
Gtcftion  I  now  indulge  in  with  absolnte  impunity ;  with  freedom 
(nna  Eatigne  and  dititress  at  the  time,  atid  immunity  from  stiffness 
oat  day.  Over  and  over  again  this  spring  I  have  got  up  from  a 
WMk  or  more  of  tha  most  absolutely  eodcatary  work  and  riddcB  on 
a  bseycle  Rfty.  uxty,  seventy,  or  oven  eighty  miles,  without  any 
Iktlgoe  olher  than  a  little  sorenefis  from  the  unaccustomed  saddle, 
bxn  been  able  for  ordiuar)'  work  the  rest  of  the  day,  and  next  day 
^lo  fit  to  do  the  Dame  again  if  necesHory. 

Now  my  recollection  of  meftt-ca-ting  times  is  that  I  could  do 
aothiag  of  this  kind,  espeoially  in  ttpring  (tiie  fir>it  warmth  of  the 
year),  and  when  out  of  tniining  ;  then,  especially  if  ihn  wind  vi&s 
warm  and  perhaps  moist,  one  and  a-half  or  two  hours'  work  would 
find  m«  io  a  position  of  considerable  distress  from  fatigue,  making  n 
rest  imp&mtivo.  Now  heat  and  moiBture  do  not  affect  me  unless, 
ptrhapB,  tliEy  make  me  better  able  for  work,  but  the  old  feeling  of 
absolute  inability  to  proceed  is  quite  unknown.  Indeed,  I  often  suy 
that  it  is  now  impossible  to  tire  mc,  and  relatively  I  believe  tbiH 
is  tmo.  I  bavo  already  referred  to  the  fact  that  heat  does  not 
aSieet  those  who  have  oleared  the  blood  of  uric  acid  fay  means  of 
salicylates,  and  we  now  see  tlmt  the  same  holds  when  it  is  cleared 
by  diet 

Sa  that  we  bare  here  again  thn  moRt  unmistakeable  evidence 
Uwt  turie  acid  is  not  only  the  cause  of  many  dangerous  and  paiufu) 
diseases,  but  also  in  the  domain  of  physiology  accounts  for  much 
defective  oirculnlion  and  nutrition  with  the  t^^rrcspoading  defects  in 
foDctioD,  in  fttrength.  and  especially  in  ondurauoo,  and  1  have 
already  referred  to  the  recent  freijuent  remarks  in  the  daily  papers 
on  the  mngniGccnt  physique  and  powers  of  endurance  of  the  vege- 
lariau  Turks. 
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I  am  bIbo  indebted  to  Dr.  W.  B.  EdwEvds  for  the  informatioii 
that  though  he  coold  probably  tire  out  a  native  of  India  on  one  day, 
the  next  day  the  native  is  all  right  and  could  do  the  same  again, 
while  he,  Dr.  Edwards,  ia  stiff  and  sore,  and  not  fit  for  much  for 
several  days. 

My  impression  is  that  few  meat  eaters  of  my  own  age  would 
tire  me  oat,  and  the  above  record  raises  in  my  mind  a  doubt 
whether  the  native  ia  question  had  a  sufScient  supply  of  nitrogen 
(see  chapter  xvii.). 

It  is  DOW  also  getting  to  be  common  knowledge  among  athletes 
that  meat  ia  not  the  best  food  for  them  to  train  upon,  and  some  of 
the  more  advanced  among  them,  as  Mr.  E.  H.  Miles,  of  Cambridge, 
who  recently  won  the  tennis  ohampionabip,  have  altog^her  aban- 
doned it ;  and  the  facts  and  experiments  recorded  in  this  chapter 
suffice  to  explain  their  experiences. 
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CHAPTER    IX. 


AsmifA  AXD  BROHcntrts. 

BB  I  att&ok  the  special  eabjouts  of  thia  chapter  I  will  say 
•  Ibw  words  about  what  is  calle'd  a  ooiiimon  cold.  My  point  with 
ngui  to  it  is  this — how  far  i»  a  commoD  cold  dao  to  changes 
iti^iataog  within  the  body,  how  far  is  it  diic  to  externa.)  ngcaciea  ? 

We  dl  know  that  a  cold  may  run  tbruugli  a  whole  house ;  ia 
ifahcMB  Id  00  far  as  B'a  cold  was  due  to  proximity  and  contact  with 
A,Uwae  due  to  agencies  entirely  extoraal  to  his  (B'a)  body.  Bat 
ibers  are  obviously  other  factors,  for  B  does  Qot  always  get  A's 
coUb;  od  the  contrary,  it  ig  only  when  he  ia  a  little  out  of  sorte, 
vtiea  be  noffent  from  dyspepsia,  or  other  sinall  cfku^wty  of  trouble, 
ikkt  he  is  liable  to  get  ihern  ;  at  other  times  when  he  la  iu  porfoob 
blihh  he  may  entirely  escape. 

Again,  it  id  aommon  nxpGrience  that  women  are  specially  liable 
lo  ttke  cold  at  tiieir  meaiitrual  period,  when  they  are  aUo  more 
liUile  to  dyspepsia,  gastric  upset,  bilioua  attacks,  fto. 

It  is,  I  think,  therefore  evident  that  In  n  common  cold  we  ban 
two  lactors,  (1)  ftltogothor  external  to  thn  body,  and  (2)  ongiaatijig 
ID  cartain  disturbed  conditions  of  digetttioii,  nutritioa,  and  meta- 
klisiD  inside  the  body.  If  1  does  not  coincide  with  2  no  diseasa 
twilta. 

The  meteorologists  who  take  charge  of  the  obsorvatory  on  Ben 
■V«ns  have  given  un  (Britiiih  Medieal  Journal,  18%,  vol.  i.,  p.  248) 
M  sxtremely  interesting  account  of  their  esperiencea  with  what 
Ifaey  coll  the  Ben  Neris  cold.  It  appears  that  thi;y  got  this  cold 
titooi  lorty-cight  hoaiH  after  they  come  down  from  tho  observatory  ; 
ihty  b4T0  DO  oolds  while  at  tho  top  of  the  mountain,  and  if  thoy  go 
U]'  with  a  cold  it  promptly  takes  its  departure. 

Now,  this  14  very  interesting,  for  Ihere  is  no  doubt  about  the 
i*f«otkiD,  they  go  up  to  the  top  of  the  mountain  with  a  cold,  and  ifr 
quietly  coiDes  to  an  end  and  docs  not  spread  to  others  ;  ogaio,  th«7 
I  down  EroiQ  the  mountain  without  a  oold  and  very  often  gtt 
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ODflb  la  tliie  latter  com  ihoy  aro  esactly  in  tha  condition  oE  ft 
womiiD  duriDf;  menstntation ;  while  they  arc  up  ou  tho  mountain 
Uiey  are  braced  up  by  the  cold,  i.e.,  the  blood  is  cleared  of  aria  uud 
b;  the  falling  alknlinity  whicti  the  oold  prodaoeg,  bonce  as  no  hare 
Been  in  the  lant  chapter,  the  firen  of  life  will  burn  Htrongly  aod 
brightly,  uiid  the  micrubcit  will  buvo  no  cfaaticc.  Bub  where  is  tbe 
uric  acid  that  is  not  in  the  blood  7  it  is  held  back  and  retained  io  Um 
various  organs  and  tieeuee,  and  as  soon  a«  they  deiicend  to  tbe  more 
cal&xing  elimate  of  the  low  countn,',  the  alkaliniiy  of  the  blood  rises, 
and  all  this  uric  ocJd  is  got  into  solution  uuJ  posses  through  it ; 
bhoy  are  now  exactly  in  the  coodition  of  a  woman  during  men- 
struation (sea  figs.  SO  and  31),  and  are  liable  to  take  a  cold  whenerer 
aipoMd  to  its  niicrobes. 

We  Bee  exactly  tbe  samo  thing  with  regard  to  other  bracing 
climatoa  as  tbe  Engadinc ;  if  luiy  one  goes  thero  with  a  cold  it  is 
sooD  thrown  off,  and  while  there  they  either  do  not  get  oold.  or  if 
they  do  it  comes  to  nothing.  "  The  Bon  Novis  cole]  "  is  really  a 
misuomer  and  a  atander  on  the  mountaJD,  for  Ben  Nevis  r«aUy 
protects  them  from  cold  ;  bub  it  docs  tluH  by  storing  up  a  certain 
amount  of  orio  acid  ivbioh,  when  tbey  again  doaceud,  wilt  pass 
through  their  blood  and  render  them  more  tban  usually  liable  to 
take  cold. 

In  accordance  with  this  Dr.  Solly  telle  us  (Medical  ClUnatoiogji, 
Pbiladelpbia  and  New  York,  1807,  p.  39)  that  oold  incisaeee 
tnuseuUr  power,  and  again  (p.  66],  that  dry  cold  air  la  stimulattog 
when  the  louipurature  is  not  too  low :  that  is  to  say.  a  %'ery  low 
temperature  may  pot  out  the  fires  of  life,  but  short  of  this  it  makes 
them  bum  up  more  brightly  by  putting  au  end  bo  ooUoemia  and  pro- 
ducing a  free  capillary  cireutation.  This  author  also  telU  un  oa 
p,  164  that  ju6l  as  we  should  expect,  the  first  effect  of  high  altitude 
upon  bobli  migraine  and  epilepsy  is  beneficial;  and  with  regard  to 
the  Intter  he  says,  "  tho  strong  tonic  and  altcratire  qualities  of  alti- 
tude are  often  of  the  greatest  seirice,"  and  as  we  know  tho  patieot 
wilt  be  kept  relatively  free  from  collisQiia  as  long  aa  the  "  tonio  " 
•ETects  contiDue;  but  after  that  he  will  relapse. 

Then,  again,  T  think  it  must  bu  oommon  experience  that  a  ooli 
iB  often  greatly  improved,  or  if  treated  early  even  cured,  by  a  good' 
poige.  Id  a  word,  I  believe  that  Ibe  internal  condition  which 
allows  tha  external  factor  to  aot  is  often  some  iutostiuat  cooditioo 
which  is  put  right  by  a  purge.  Bimilarly,  a  dose  of  wine  negus,  or 
of  spiritus  ammon.  aromat.,  and  ep.  eether  ait.,  or  of  pulv.  ipacao. 
CO..  at  bedtime,  have  oured  or  cut  short  many  a  ookL     Thoy  all 
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olMTtbo  blood  of  uiio  &oi<l,  and  frco  the  oapill&rics  throughout  the 
body;  qnidcenisf;  metaboliom  and  combustion. 

Saefa  ia,  }  believe,  the  origin  of  till  cdIcIb  ;  a  predisposing  con- 
dMOD  produced  by  colltBmia,  'vik.,  n  damping  down  of  tbe  Urua  of 
life,  plos  B  microbe;  and  this  prediepoBing  liictor  ia  probably 
UDUDOD  to  A  large  nambcr  of  iofaotioua  disfiases,  iitich  a«  phthisis 
tad  the  exanthemata,  and  (■xpluiU'H  ihu  fiLct  that  a  man  may  bu 
apOMd  to  a  diseaso  many  times  without  taking  it,  and  yet ' 
flraotoally  tnke  it  when  it  catchoa  htm  Bomo  day  in  a  state  of 
ddadive  combu&tioD.  Wc  svc,  I  tbiok,  &1bo  the  same  thing  in 
•hildreo,  who  come  bo  the  out-piLtitnt  ruom  one  week  with  diarrhoea, 
lai  the  D«xt  with  bronchitis  ;  and  it  is  titiiiost  never  tho  other  way. 
Beta  (^vionsly  the  dian-h<EA  will  cause  coUeeniia  and  the  coU«mia 
nQ  noder  them  liable  to  cutarrb  ;  ugaia,  tt-cthint^  and  the  gaatro- 
blMtinal  difltiirl)anc(^«  it  produo«a,  will  predispose  to  catiirrh  so  tbftt 
mne  ehildrea  have  bronchitis  wiUi  each  set  of  t«eth  they  out. 

I  hope  Lhat  iu  what  I  hiwe  to  say  ttbout  bronchitis  and  asthma 
«e  may  get  an  insight  into  the  nature  of  some  of  these  internal 
ModitioDS,  and  the  way  in  which  thoy  mny  favotir  tbo  onset  of  a 
ntDmon  cold. 

Several  years  ago,  in  a  paper  in  "  V/uod'a  Medical  and  Surgical 
Mooogrmpha"  (New  York.  February,  ISyO,  p.  369),  I  said  with 
ngird  to  asthma:  "  flere,  again,  wu  have  a  pos»ibly  funotioual 
4iMrd«r  which,  like  to  many  I  have  mentioned,  has  long  borne  a 
lomewtuU  indefinite  relation  to  gout,  and  it  has  occurred  to  me 
BDOe  tny  invetttigation  on  uric  acid  has  brought  to  my  notice  its 
■otioa  on  the  capillaries,  that  directly  or  indirectly  it  may  affect  the 
OMiil&tioti  in  the  broiicbi  and  lungs  and  so  produce  asthma.  There 
■n  also  not  a  few  pointti  in  the  history  and  symptoms  of  asthma, 
aad  the  onset  of  the  attack,  which  may  be  token  as  pointing  to 
tu  possible  origin  in  a  urio  acid  storm." 

I  have  also  mentioned  olaowhora  acvoral  things  which  seem  (o 
make  it  probable  that  uric  acid  affects  both  the  puliponary  nnd  the 
lyfiternic  circulation  in  the  eaiiie  way. 

Uy  intercHi  in  the  matter  waa  aE»o  greatly  quickened  by  seeing 
in  the  Lancet*  a  notice  of  a  paper  by  Dr.  Yavoin,  of  St.  Petersburg, 
io  which  it  appeared  that  largo  dosott  of  citrate  and  carbonate  of 
•od&  diminished  the  excretion  of  water  from  the  skin  and  lungs,  for 
I  already  knew  ihat  similiir  doses  of  these  alkaline  sales  would,  by 
iaaraBattig  the  ario  aoid  in  tho  blood,  obstruct  the  vessels  in  the 
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kidaejm.  and  diminish,  so  long  a»  th«  eic«8S  of  oric  acid  might  lust, 
the  cxor«tiou  of  water  in  (be  urine.  S 

It  seemed  probable,  then,  from  these  oonwdorationa  th&t  tineV 
acid  not  only  nffcctod,  us  I  alrondy  knew  well,  the  Tssaels  of  tfaa 
kidneys  and  skin,  but  Dr.  Yavein's  resuli»i  made  it  probsble  that  it 
affeoted  alao  the  voaaels  of  the  lungs  and  diminished  the  output  of 
iivAter  from  them,  and  as  Boon  as  I  visa  able  I  begun  some  re- 

(Marchf^s  with  a  view  to  confirm  Dr.  Yavnin's  reaiilts,  of  nhtch 
shall  Hpeuk  presently. 

^tlunu  is  couimonly  spoken  of  as  a  paroxysma,!  affection,  att 

,  somiDg  suddenly  about  2  a.m.  to  4  a.m.,  when  the  eufforor  has  gooe 
to  bdd  quito  woll.  The  dyspncDH  is  expirAtory,  luid  is  supposed  to 
depend  on  a  morbid  oondition  of  Lbo  very  amall  bronchial  tabes  ; 
and  thia  morbid  condition  is  supposed  to  consist  of  hyperemia  or 
ooDgestion,  with  or  withonb  the  addition  of  a  certain  amount  of 
musculai-  spasmodic  constriction.  ^B 

Now,  asthma  has  been  oallod  by  Dr.  Ooodharb*   and  others  ^B 
'*  paroxyemal  neurosis."  and  they  would,  I  suppose,  probably  class 
migruiue  and  epilepsy  in  the  same  category ;    but  I  have  bI 
that  many  cases  of  migraine  and  opilopsy  arc  entirely  du<;  t 
changes  which  uric  ucid  produces  in  the  cinmlatiou  of    Uie 
oentreti,  and  that  if  tbu  blood  is  kept  clear  of  lliis  poison  the 
will  prftctically  cease  to  recur. 

And  my  rcscorchoe  loavu  little  or  no  doubt  in  uiy  iniod  tb&t 
asthma  rcpreaentft  one  of  the  cffcctii  of  uric  neid  on  the  circulation 
in  the  thorax,  and  that  it  ta  paroxysmal  for  the  same  reason  that 
migraine  and  epilt;psy  arc  paroxysmal  in  accordance  with  (he 
natural  fluctuations  in  the  excretion  nf  uric  acid,  and  the  amouat  of 
the  substance  passiug  tbrough  the  blood;  and  we  Bball  see  fuitliei- 
on  lUaL  uluariug  the  blood  of  uric  acid  and  keeping  it  dear  te  the 
only  point  requiring  atlention  Id  the  treatment  of  asthma,  and  thai 
all  drugs  which  experience  has  shown  to  be  useful  in  this  disordu' 
have  this  effect,  or  else  directly  reduce  the  bif{h  blood  pressure  whi«h 
uric  acid  produces,  and  further,  they  are  almost  all  equally 
in  migraine  and  epilepsy. 

Wc  now  comu  more  directly  to  the  relationship  of  the  aat 
attack  lo  the  c.\cretiou  of  uric  acid. 

And  one  of  the  first  things  which  directed  my  attention  to  thi» 
matter  was  the  very  similar  efTeotB  of  diet  both  In  uiigraiuo 


■  Brilitk  ittdieat  Jounut,  1891,  to].  U.,  p.  SU. 
''Brain,  8prit>g  aad  Sumi&or  Humbat.  1893,  p.  330. 
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Mlbmft.  U  mil  bo  rcmcmborod  that  I  was  myself  a  safferer  from 
■tgninSf  that  when  1  wna  on  ordinary  meat  diet  I  used  to  hare 
tboal  SO — 40  abtafks  in  a.  ye^u*,  that  when  I  was  od  extra  meat  diet 
br  porpoees  of  training  at  Oxford  1[and  it  now  appears  to  me  that 
Ihta  was  indeed  a  very  dangerous  process)  my  attaokB  were  both 
aoro  frequdDt  and  severe,  while  now,  when  I  take  no  meat  at  all, 
Ibej  aro  praotioally  nhsont  altogether  ;  and  I  therefore  learned  with 
gnal  interest  from  one  of  my  fellow  atudeDts  (the  late  Dr.  W.  B. 
Steaveason)  that  his  asthmaatbacks  hitd  been  affected  in  exactly  the 
■ima  way  by  tlie  training  he  had  done  at  Carobriilge.  He  suffered 
■bo  irota  ecMma  and  bad  headaohes,  and  had  hod  acuta  rheumatiem, 
lod  hia  palse  was  often  slow  and  of  high  tennion. 

'Htcn  I  hare  myself  bad  attacks  which.  If  not  strictly  asthmatic, 
va  undoubtedly  closely  related  to  it,  and  before  I  raoogiiised  this 
ulattonship  tbey  ased  to  cause  considerable  uneaainesB  in  my  mind 
hj  suggesting  more  eerious  disease. 

l^ns  I  noticed  that  occasionally  in  the  early  momiog  before 
hraaUaKt  1  bad  a  feeling  of  heaviness  or  lenaioa  behind  the 
itecntim,  with  a  little  wheezing  in  the  chest,  followed  by  the 
Bpeetoration  of  a  little  muctis ;  I  also  noticed  that  tho  pain 
iavariably  difiappeared  soon  after  breakfast,  though  both  the  pain 
and  wbeeziog  occasioually  returned  about  5  or  6  p.m..  to  disappear 
i^in  after  dinner. 

What  BpeclaUy  struck  me  waa  the  comparative  sudd>eanes9  with 
whtob  Iho  pain  eamc  and  wont,  and  the  fact  that  there  were  no 
dpu  of  catarrh  whatever  at  other  times  of  the  day. 

Somo  time  after  this,  in  the  Bourse  of  an  expcrimotit  undertaken 
foe  other  purposes,  I  purposely  increased  very  greatly  the  excretion 
of  nric  acid  and  the  amount  paeeing  through  the  blood  ;  and  I 
found  rather  to  my  surprise  that  my  chest  pain  and  troubles  were 
vuy  decidedly  worse  during  thia  experimvub,  and  when,  later  on, 
I  reventcd  Uie  proooea  and  cleared  the  blood  of  uric  acid,  eo  that 
ibere  was  but  a  very  scnall  excretion  for  s&veral  daye,  my  chest 
troablcs  completely  and  suddenly  disappeared  and  remained  absent 
(or  Home  time,  till  one  or  two  meat  and  wine  dinners  with  friends 
iaare»aed  ibo  uric  acid  once  moro  and  brought!  back  a  momiDg 
wbeese. 

This  opened  my  eyes  to  the  real  nature  of  my  trouble,  and  I  was 
ODCO  able  to  explain  its  periodicity ;  for,  as  I  have  pointed  one, 
Uio  largest  excretion  of  uric  acid  occurs  in  bbo  early  luomiug  hours 
boforo  breakfast,  and  the  uext  largest  in  what  I  have  spoken  of  aa 
Ihc  afteroooD  alkahne  tide,  from  3  Co  6  p.m. 
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Again,  the  onset  of  the  attiwk  in  tho  early  morning "EoaraTjost 
wtieu  tha  acid  tide  of  the  night  is  coiuiug  to  an  eod,  aod  the 
excrotioa  of  uric  acid  is  lieing  (figs.  3  and  3),  the  fact  that  it 
tends  bo  be  better  in  winter,  when,  as  I  havo  shown,  the  excretion 
of  the  uric  acid  is  low.  and  worsu  iu  bbo  spring  and  summer,*  when 
tiio  exorotioD  i*  high  and  rising  <fig.  4),  are  poiuta  in  which 
resembles  migraiQe,  mental  depression,  and  other  troubles  doe  to' 
uric  acid. 

Asthma,  again,  tends  to  be  belter  during  pregnanoy  untefls  there 
ifl  much  vomiling,  and  this  is  easy  to  oxpluiu,  for  proKoancy  entails 
a  ^cucral  incrutuiu  ol  nivtabolio  itctiviky,  whiuh  metuIUt  in  a  rise  of 
urea,  and  a  correspouding  rise  in  the  acidity  of  the  urine  and  a 
oorrelalive  faU  in  the  alkalinity  of  the  blood,  which  iu  now-oo  longer 
a  good  solvent  of  uric  acid,  ao  that  it  ooulaioa  but  little  of  it ;  it  is 
easy  to  imdcn>taiid,  on  tho  other  hand,  how  vomiting  will  redooa 
urea  and  acidity,  iucroaso  tho  alkaliuily  of  ttio  blood,  oud  flood 
with  urio  acid. 

In  thiB  relation  to  pregnancy  agLhma  is  the  eitaci  parallel 
migraine,  epilepsy  and  Raynaud's  disease,  for  all   these   ki 
troubles  are  better  or  coaau  during  normal  pregnancy,  bat  rotom 
when  it  is  over. 

]  have  besn  told  by  saveraL  sufferers,  among  othere  by  the  late 
Dr.  Steaveuaon,  that  the  asthma  attack  is  often  followed  by  a 
diuresis.  Here  again  the  parallel  with  migraine,  epilepsy  and 
Raynaud's  diacaao  is  absolute ;  and  this  fact  proves  to  my  mind 
not  only  that  the  capillaries  are  free  after  the  attack  with  a  tow 
Bxoretion  of  uric  acid  in  tha  urine,  but  also  that  tbey  were 
obstructed  daring  the  attiick,  causing  a  reteutiou  of  water  in  the 
body,  which  takes  the  £rst  opportunity  of  passing  off  as  soon  aa 
they  are  again  free  at  the  end  of  the  attack. 

But  I  have  ahown  that  the  urinary  water  is  from  day  to  day  and 
hour  to  hour  inversely  as  the  uric  acid  excreted  along  with  it,  ix., 
with  high  uric  aoid  you  get  low  water,  and  vico  veraA.  The  excess 
of  tu-ic  acid  in  the  urine  is  the  index  of  a  similar  excess  in  tho  blood, 
and  the  excess  of  uric  acid  in  the  blood  obatructe  the  oapillarici  ail 
over  the  body,  among  othem,  those  of  the  kidneys,  proventtug  the 
outflow  of  water  (aeo  Jo^imal  of  Pkyttology,  toI.  xiii.,  and  arttole 
on  "The  Elimination  of  Water  and  the  Pathology  of  Dropsy" 
Lancet.  Juiy,  1692). 
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Tbo  fact,  iheo,  that  tho  attacli  of  a»lbma  is  [oUowoU  by  a  diaresis 
{■raves,  JQSt  u  in  the  aa.se  nf  headache,  epilepsy  and  Baynaud's 
doease.  Hat  the  attack  was  occompaoiud  by  a  plus  axcnjtiou  ot  uric 
■ctj.  with  high  blood  pressure  and  scaoty  urine. 

Tborc  can,  thoa,  I  thiak,  Ive  no  doubt  about  the  ralationqhip  of 
tbeuthmfc  attacks  to  a  large  excretion  of  uric  acid  in  tho  urine,  or 
la  the  high  blood  praaaute  which  its  excess  in  the  blood  producos, 
»oi  w«  Khat)  nee  other  raasouH  for  this  opiniuD  (urthur  on. 

With  regard  to  the  researches  of  Dr.  Yavain,  showing  that 
ftlk&lios  diminish  tha  output  of  water  from  tho  luDga,  I  bare  mado 
mat  esperinients,  comparing  th»  excrotton  of  water  from  the 
kidneys  with  that  from  the  tungs  in  a  given  time. 

I  knew  that  I  could  control  the  excrubiou  of  water  frooi  the 
kidney?  by  actiog  on  the  uric  acid  in  the  blood,  and  increasing 
or  dimiuiahiog  its  quantity;  and  I  argued  that  if  alkalies  which 
diminish  tho  nrinary  water  by  increasing  the  uric  acid  in  the 
blood,  diminish  alao  the  excretion  of  water  from  the  luDg>i,  then 
1  OQ^t  io  be  able  to  control  the  excretion  of  water  from  the 
tUgi  as  well  aa  that  from  the  kidneys,  and  my  researches,  so 
hi  as  they  go,  Ke«m  ti)  show  that,  to  a,  certain  extant,  this  is  the 


I  began  to  investigate  the  matter  tn  the  following  way:  I 
newnrod  the  urine  po^tsod  in  15  minutes,  and  e^bimatod  by  means 
of  lobes  filled  with  calcium  chloride  the  water  from  tho  lungs  in  6 
niautafl,  geoorally  in  tlie  middle  of  the  16  minutes  in  which  [  esti- 
mated the  nrine ;  I  then  divided  the  urine  passed  in  15  minutes  by 
3.  and  compared  this  witli  the  water  given  uH  in  5  minutes  from 
the  loDga  (see  chapter  xriii.) 

f  followed  first  of  all  the  natural  fluctuationa  in  the  orinary 
ar,  and  then  proceeded  to  produce    fluctuations  by  meaoH  of 

aflecttng  the  aric  add. 
Id  Carpenter's  *■  Phyeic^ogy."  ed.  viii.,  p,  4ti2.  it  ift  stated  thai 
7 — 11  oz.  of  wfttcr  is  daily  thrown  off  from  the  lungs,  the 
air  being  aaturatod  with  water,  or  nearly  so.  The  quantity 
nries  with  the  rapidity  of  respiration,  with  the  stage  of  digestion, 
and  rest  or  acli^nty,  Ac. 

Taking  the  quantity  as  U  oz.,  and  the  arioe  as  5^  oz.,  we  get  a 
rekiion  of  1  part  of  water  from  tbo  lunga  to  4-7  parts  from  the 
kidiMys. 

The  resnlta  1  shall  now  mention  wore  obtained  generally  about 
Um  same  hour  of  Uiu  day  aitd  at  rest,  ao  as  to  eliminate  as  far  aa 
poeeible  the  effects  of  digestion  and  of  exercise. 
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I  also  made  aimilai-  osperiments  oo  too  other  days  at  timea  wbeo ' 
the  urino  was  vary  profuse,  t,i  from  10 — 18  oe.  in  the  5  mmale*. 
and  in  none  of  thene  did  the  water  from  the  lange  riae  to  a  ooira- 
xpocdiiig  extent,  probably  because  tha  expired  air  w&b  saturated  and 
Qo  more  wfttur  could  thoroforu  he  given  off  by  the  lungs ;  and  on  M 
those  days  one  got  relations  of  1 — 10,  1 — 12,  acd  oven  1 — 14.     That  ™ 
is  to  Ray,  for  obvious  phyaioEkl  roasons,  tho  water  expired  from  the 
lungs  cannot  riite  beyond  a  certain  point.  J 

From  the  figures  Riven  in  the  above  table  it  i»  »ecn  that  the  ' 
total  exorelion  from  the  luug8  wu-^  \G-b  4;miii8,  and  from  the  kidneys 
69-6  CO.,  giving  a  relation  of  1 — 41.  a  diffoMnce  of  six  points  in  tb« 
first  place  of  decimals  from  the  relation  obtained  from  the  above 
quoted  work  on  physiology.  If  in  the  Katne  table  we  take  tbe 
ht^licat  excretion  from  tliu  lungd,  1-67  grams,  tho  corresponding 
excretion  from  the  kiduey  is  73  cc,  the  lowest  from  tbe  lunga  is 
1-16,  and  tbo  oorrasponding  kidney  excretion  4*5  cc.  Then  tbe 
higheot  excretion  from  the  kidney  ia  7-6  cc.,  and  the  correHponding 
excretion  from  the  lung  1-5  gram :  the  lovrent  from  the  kidooy  is 
4'3  CO.,  and  the  corresponding  excretion  from  tbe  lun^  1-1  gram. 

Thus  it  appears  that  within  tho  limits  imposed  by  tho  physioall 
laws  which  govern  the  Haturation  of  the  ntniosphero  with  iiioistore,  < 
the  excretion  of  water  from  the  lungn  does  vary  on  parallel  lines 
with  excretion  of  water  from  Lbo  kidneya  with  a  relation  of  1 — 1*1 
to  1 — 1'7,  and  those  things  that  increase  the  excretion  of  water 
from  the  kidneys  will  also  increase  the  excretion  of  water  from  the 
lungs  within  these  limits. 
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I  hare  also  made  similar  experim&nta  with  opium,  mercury, 
otUtee  and  otheT  things  which  clear  tho  blood  of  uric  ncitl,  and  find 
Aitwh«n  these  increase  the  urino  they  at  the  same  time  increase 
the  eiorstion  of  waC»r  from  the  lungs. 

Uy  research,  then,  Heems  to  »how  that  l>r.  Yavein'a  observation 
■M  quite  correct,  aud  that  an  alkali  which  diminitihos  the  water 
bora  the  kidneys  (ftce  p.  163)  so  long  as  it  increaitef)  [but  onlji  ao 
iMfl)  the  urio  acid  in  ihc  blood  and  urine,  will  at  the  name  time 
fininisb  the  excretion  of  water  from  tbu  luiigs  to  a  corresponding 
Kteot. 

Hanog  found,  thon,  that  the  water  exhaled  from  the  lungs 
nrin  with  the  water  exorcced  from  the  kidnej'H  within  certain 
HmiU,  we  moat  consider  the  probable  oauae  of  this  pivralleLism  of 
tbc  two  oxcretione. 

I  have  said  alwre  that  in  ever^'oue  from  hour  to  hour  and  from 
dty  to  day  the  excretion  of  water  from  the  kidney  varies  in  tlie 
mnw  direction  with  the  excretion  of  uria  acid  ;  and  ho  coQutant  is 
this  taw,  that  by  controlling  the  excretion  of  urio  aoid  I  can  control 
IIm  water  with  a  certainty  that  is  littlu  !:»hort  of  absolute ;  and  in 
dfa^oal  work  if  the  water  is  known  from  day  to  day,  the  uric  acid, 
gnater  or  lesa,  ean  be  calculated  from  it  with  considoraiile  certainty 
(■6  Lancet,  July,  1892,  and  elsewhere) ;  und  not  only  bo.  but  all 
ihe  important  drugn  (morcurj',  opium,  BalicylatOB,  iodides,  cafTuiuu, 
ic.)  which  cause  diuresis,  do  as  1  liare  shown,  diminish  the  excre- 
Wo  of  the  urio  aoid  at  the  time  of  Ihu  diuresiu,  or,  oh  I  put  it,  thoy 
ouuea  dinresia  by  clv&riug  uric  acid  out  of  the  blood  and  enabling 
ibe  Teaaela  of  the  kidney  to  dilate,  becamw  the  obatructiou  of  the 
cifiUaries  throughout  the  body  vuHck  directly  with  the  amount  of 
ano  acid  that  ia  circulating  in  the  blood  (see  British  Medical 
Jtftmal,  February,  1H89}. 

But  iu  the  uric  acid  headache,  and  other  conditiona  in  which 

there  ia  an  excess  of  uric  acid  in  the  blood,  not  only  is  the  urine 

■Canty  and  Ibo  skiu  palo,  cold  and  dr>',  but  cht;  siUira  also  is  scanty, 

•nd  it  can  he  shown  [liram,  1808,  prev.  rL>f.  and  ch.  x.)  that  the 

gastrio  juice,  the  bile  and  the  intestinal  juices  are  all  equally  scanty, 

aod  we  now  see  that  there  is  some  rf^Ason  to  believe  that  the  exoro- 

^fekn  of  water  from  the  lungs  i^  corruspondiut^Iy  diminished. 

^B     Aod  the  explanation  of  this  ia  simple,  for  the  capillariea  tbrough- 

^Rot  the  body   are   all  olMtructBd   by  the  uric  aoid  iu  the  blood 

V(oo(liBm)a),  and  if  the  blood  in  examined  at  this  time  it  will  be  found 

to  contain  on  exceea  of  water,  lioth   bsmoglohin  and  oella  being 

reUtireJy  diminished. 
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We  hnvo  MTiTod  then  at  this  point  that  urie  ft«id  which  obstructs 
the  capillaries  ihroui^hont  Ibe  entire  nystemic  circulatioa,  and 
dimiDLshes  all  ibe  excrcliooB,  affect<s  alao  the  Teasels  of  the  lungs 
&ad  diminishes  the  ontput  of  water  from  them  to  a  oorrespoDdiog 
extent. 

What  ifi  the  bearing  of  these  facts  on  the  pathology  of  asthma, 
a  paroxysmal  dieturbaoce  of  faocdoa  resembUng  at  so  tnooy  pointa, 
ae  I  hara  showu,  migraine  and  epilepsy  and  Raynaud's  disease. 
which  are  abo  parosyamal  ? 

As  1  have  said,  I  think  it  can  bo  ehown  that  migriune,  epilepsy 
and  Ra^iiaud'H  diseane  are  paroxysmal  io  relation  to  the  fluctuattOQS 
in  the  oKcretioQ  of  uric  acid  and  the  amount  of  it  that  is  passing 
tlirougb  ibe  Uood,  migr&iue  and  epilepsy  represeutiug  the  affects  of 
high  blood  pressure  on  the  intracranial  circulation,  and  Ba>'nand'ji 
diseaae  tito  effoets  of  obstructed  capillaries  on  the  nutrition  of  the 
aldn  and  (extremities  (chapter  xi.). 

Afilhiiia  uppcara  to  bu  paroxysmal  in  relation  to  similar  flactoa- 
kions  of  uric  acid ;  is  it  one  of  the  effecto  of  tiric  acid  on  the  pul- 
monary circulation? 

Now  let  us  look  at  one  or  two  points  in  the  anatomy  and 
physiology  of  the  longs. 

We  have  two  oiroulnLioas  going  on  there,  (1)  that  of  the  pul- 
monary artery  in  whiob  there  is  comparatively  Ion  pressure,  and 
(3)  that  of  the  bi-ouchial  arteries  which  eoino  from  the  systemte 
dtvulation,  in  which  there  is  much  higher  preraure;  and  we  bare 
those  circulations  oncloHed  in  a  luirity,  the  pressure  in  which  varies 
greatly  from  mumeut  U>  momonl  with  respiratioa. 

But  if  you  diminish  the  atmospheric  pressure  on  any  vaseular 
area  of  the  body,  ite  capilUi-y  vessels  at  ouoe  dilate  (see  ifarey. 
"  fja  Circulation  dn  Bang."  IflBl.  p.  444),  and  it  seems  obvioiis 
that  most  blood  will  stream  into  that  area  which  has  the  highest 
blood  pressure  behind  it,  beeatise  it  is  the  pressure  in  the  arteries 
which  dnv»<(  the  blood  through  the  eapiUaries  into  the  veins  (sea 
Man-y,  p  331.  et  sci/.).  It  follows  from  this  reasoning  that  when 
aiitXKipheric  preesure  is  diminished  in  the  thorax,  there  will  h»  ■ 
more  congestion  in  the  brooohial  eiroulfttioo  than  in  the  pulmonary ; 
and  there  will  be  more  oongestion  in  the  bronchial  oiicolation  th» 
higher  the  blood  pressure  ia  the  systemic  oiroulatioo  of  which  ifc 
forms  a  part. 

Here,  then,  we  have  a  tendency  to  byponvmia  and  oongeatioa 
in  the  Inngi,  which  is  probably  most  marked  in  the  area  of  distrihu- 
tton  of  the  broueliial  arteries,  which  will  increase  oo  the  one  hand 
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witli  rauig  blood  pressure,  oad  on  the  othor  with  anvthiag  tbftt 
ohitniBts  the  free  entry  of  air  in  the  thorax,  aud  so  tuiicU  to 
dimbtEh  more  than  usually  thtj  almuHpheric  pressure  duriug 
inqiirstioii. 

It  is  iaterestiuf;  to  note  that  Marey  (prev.  reE.,  p.  448)  attributoi 
in  DO  Siii&ll  dcgi««  to  the  ditninisliocl  pressure  in  "which  thoy  have 
to  woric,  the  ohm  with  whioh  the  luagit  beoome  congested  or 
ufltmud. 

Il  seems  to  me  th&t  auoh  a  congestion  or  hyperemia  nOWting 
wpecially  the  bronobial  oirculatiou  ni&y  quite  account  for  the 
Mtro-stoniA.1  pain,  v'xih  alight  inoreAso  of  bronehioJ  »ecretion  and 
whsenDg.  which  I  h&vu  my»elf  experianced  in  connection  with 
exfless  of  oric  acid  in  the  blood,  and  thn  high  blood  prenEuro  it 
produces;  and  a  sUffbt  iacroaeu  of  this  diiiturbuuuu  may  oaaily 
■ooount  for  the  bronohial  congestion  of  asthma. 

May  not  (toinething  ol  this  kind  ropresent  the  internal  factor  in 
Iba  oftoaatioD  of  a  coinnion  colt),  and  explain  it»  reUtioti  to 
■lyapepsia,  wenstmation.  Ac.,  which,  ae  wo  know,  so  often  upsut  th« 
pfayfliological  balaneo,  and  bring  an  excess  of  uric  acid  through  ths 
blood,  producing  high  blood  presaure,  and,  in  the  way  ]u«t  explained, 
hyperstnia  or  ocngeBtion  in  the  area  of  thu  bronchial  circulation  in 
(be  thorax? 

Do  we  not  here  alno  get  a  ray  of  hght  on  the  eausatioQ  of 
ehraoie  bronchitis,  and  on  its  frequent  aaaaaiatiou  with  chronic 
Bright's  disease  and  high  blood  pressure  in  the  decliiiing  years  of 
tilfi  i  BroDchitin  alxo  ia  couituon  at  the  two  ends  of  life,  and  in  both 
at  those  we  get  excess  of  uric  acid,  excessive  formation  in  children 
■ad  esoeasiTe  excretion  in  the  old. 

It  13  exactly  in  the  declining  ycant  of  life  that  owing  to  failing 
BOtritton,  falling  iirpa,  and  diminishing  acidity  wh  gut  a  very  large 
amount  of  uric  acid  disaolvud  out  and  passing  through  the  blood, 
■ad  most  in  those  who  have  taken  moat  freely  a  highly  nitrogenous 
Aat  m  the  previotis  twenty  or  thirty  years  of  thoir  life. 

The  ooUiemia  thus  hrought  nbout  ohAtmots  iho  cnpillaries  and 
iilnni  blood  pressure,  and  the  further  general  failure  of  nutrition, 
kh*  chronic  Bright's  diseaae,  and  bho  chronic  bronchitifi,  are 
■MKRuUry  to  thin ;  it  is  little  wonder,  then,  that  as  pointed  out  by 
Um  Ute  Professor  Humphry,  a  large  proportion  of  those  who  attain 
to  gruat  age  are  mote  or  less  strict  vegclnriansi. 

It  seems  probable  that  once  this  bronchial  hypcnemta  has  oome 
into  aziafeence  the  swelling  of  the  mucous  naambraue  may  farther 
t^Mkiiot  the  pMsa^o  of  air  to  the  bronchi  and  alveoli  on  the  distal 
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nde  of  [his  obatmction,  and  thin  will  [cad  to  contiauftlJy  increasing 
fluetuatioQH  in  the  pressure  in  the  dii^b&l  air  passages,  with  in- 
creflBitig  h^'por^mia  and  congestion,  so  that  matters  tend  to  get 
worse  iuid  worw,  and  the  hyperromin  only  subsides  after  it  hu 
beoQ  teliuTed  by  a  copiouH  secretion  of  mucaa  or  a  genoral  oodn^ 
of  hlood, 

I  do  nob  think  that  an  affection  of  the  bronchial  area  alone  will 
account  for  the  ftiiclun-LionR  in  expirod  wntar  which  take  place,  and 
believe  that  uric  aoid  will  affect  the  palmonar)-  veeselH  an  well  as 
tbo  bronchial,  and  may  possibly  do  tbia  to  the  extent  of  groally 
obstructing  its  vessels  and  rendering  the  whole  long  aniBimo ;  bat 
this  in  probably  a  rare  oondilion  of  affairs,  though  occurring  perhaps 
in  urtomia  or  ether  organic  disease,  and  the  more  common  ufToct  of 
coU»uiia  and  high  blood  prusHurc  in  the  ooogesbiou  and  byperieniia 
in  Ihu  area  of  distribution  of  the  bronchial  arteries,  which  I  have 
endeavoured  to  point  out  above,  and  which,  when  slight  and  ohronie, 
may  lie  at  the  root  of  chronic  bronchitis  or  the  onset  of  cold,  bat 
when  more  Huddon  and  sovcro  may  produce  an  asthmatic  paroxysm. 

If  asthma  haH  a  causation  auch  as  I  am  suggeating,  it  will  bs 
mode  worse  by  anything  that  obstructs  the  capillaries  and  rtoam 
blood  pressure,  and  it  will  be  made  better  by  anything  that  (reel 
the  capillaries  and  lowert^  blood  pre^isare.  It  will  also  \k  made 
worse  by  unytbioK  t^<^t  obstructs  the  free  entry  of  air  into  tbe^ 
thorax.  ™ 

The  uioHl  uomuon  cause  of  high  blood  pressure  is  uric  acid  in 
the  blood,  and  this  sulKces  to  explain  lU  onoe  the  relationship  of 
asthma  to  gout  and  various  other  disoasos,  as  wc  shall  sou. 

Tho  relationship  of  the  asthmatic  attack  to  the  early  momiDg 
hours  is  simply  its  relation  to  the  larguat  excretion  of  uric  acid  in 
the  twenty-fuur  hours,  and  the  change  about  4  a.m.  from  a  free 
circulation  no  an  obstructeil  one  (fig.  2),  and  asthma  at  this  poiot 
parallels  very  closely  the  causation  of  nnijiua. 

During  sleep  also  tho  patient  is  generally  in  the  recumbent 
position,  and  this  posittOD  raises  the  geoeral  arterial  tension  aa 
compared  with  nitting  or  standing  (ilfarei/,  prcv.  ruf.,  p.  349),  henoe 
a  (ufforer  can  sometimes  sleep  in  a  chair  but  not  in  a  bed  i  though 
DO  doubt  also  position  affects  t^e  action  of  the  muscles  of  rospirft- 
(ion. 

t  have  spoken  above  of  the  relationship  of  asthma  to  dial,  oad 
this  is  quite  easily  explained  by  its  effects  on  the  urio  acid  in  tbe 
blood,  and  not  a  (ow  of  tho  minor  premonitory  symptoms  of  an  ai 
ar«  those  of  ooUeemia- 
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No  one  who  understands  tbe  relatioaship  of  dyspepaia  to 
lajgraiua  wad  epilepsy  will  have  any  difficulty  in  uLderelaudiDg  its 
relitioaship  to  si^Lhnia.  In  all  ca^es,  however,  the  relationship  is  a 
double  one.  Dyspopsiih  is  portly  a  cauae  and  partly  an  efTect,  of 
eoUiraua  and  hi^b  blood  prussuro. 

There  can  be  no  doubt  that  collsDtnia  when  it  obstructs  the  «apil- 
Unas  may  practically  suspend  entirely  ({astro- in teatmal  digestion 
■od  absorption,  and  allow  putrefactive  processes  to  tal<e  their  pluce  ; 
IB  this  vriky  colluimiu  cuusus  dy&pciisia  (ace  chapter  x.). 

But  dyspepsia,  on  the  other  hand,  will  also  cause  or  inoraaae 
eolbenua.  Suppose  theru  ig  uo  excess  of  uric  acid  in  tho  blood, 
iHit  that  some  indigestible  suhstaivce  as  a  pie<:L>  of  pork  upsetn 
iCiiStric  di^aition  ;  thu  roHuIb  is  tbo  mora  or  lens  complete  arrest  of 
digostioo  uud  abaorpltoc,  even  if  ibcru  is  no  vomiting,  and  this 
promptly  causes  a  fall  in  urea  iind  a  correspond  in  g  fnll  in  the  acidit>' 
of  the  urioe  :  the  alludinlty  of  the  blood  U  inoreatiied,  and  any  aric 
•Old  within  its  reach  U  at  once  taken  up  In  solution.  Such  is  the 
Mial  oausaliou  of  a  "  biltoua  attack,"  or  uric  acid  storm,  and  the 
high  blood  pressure  vhioh  results  from  the  pansago  of  the  uric  acid 
Uirongb  the  blood  produces  either  headache  or  epilepsy,  or,  if  the 
dyspopsia  is  chrouic  rather  than  acute,  tnenttil  depreKsion,  and  leadH 
on  thntngh  chronic  obstruction  of  metabolism  and  combustion,  to 
tkal  KiQui^'i^  failuix]  of  nutrition  wbiob  wu  oall  Bri^ht's  disease. 

I  believe  tliat  the  relation»hip  of  asthma  to  dyspepsia  id  precisely 
stmilar,  and  in  soino  carets  th«  cure  of  the  dyS[]ep3ia  in  the  cure  of 
the  aMbma. 

The  relationship  of  asthma  to  gout  is  equally  simple,  aad  is 
•harod  also  by  migraine,  epilcp'^y  and  Haynaud's  disoaee. 

Asthma  in  due  to  uric  acid  iu  the  blood  and  thp  high  blood 
pressure  it  produces.  Wheu  fiom  any  exlranMoUB  cause,  as  a  blow, 
ft  ohill,  a  local  irritation,  or  a  ^ae  of  temperabuic,  uric  acid  is 
precipitated  on  ajoiot,  tbc  blood  is  cleared  of  the  excess  it  previously 
oootoined,  and  the  high  blood  pr4}!<!iuro  and  tho  nsthina  subside. 
An  Interesting  citsH  of  this  kind  is  msutioued  in  the  liritish  MMical 
Journal,  1888.  vol.  ii..  p.  954,  where  it  is  told  of  Fredoriclc  the 
Great  that  be  had  a  sevoro  attack  of  dyapncsa  followed  noxt  day  by 
Kout.  It  is  further  said  that  he  was  very  gouty  and  had  an  irascible 
tamper;  this  last  representing  the  effects  of  uric  acid  on  the  intra- 
cranial circulation.  ju4t  as  the  dyspncea  represented  its  efTeclii  on 
the  thoracic. 

Pbtbisis  aod  gout  arc  eomotimos  said  to  be  related  (see  Metlical 
Tm€S  and  GautU,  1^63,  vol.  i.,  p.  499.  and  I>eutuk.  ^iviiiiii.  /.  KJin. 
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Med.,  h.  47,  hit.  5  etrid  6:  ako  Sir  Dyes  Duckworth.  "  A  T^wiUse 
on  Gout,"  p.  172,  where  many  interesting  paints  ojo  mentioned), 
and  they  certainly  oft«n  occur  in  th«  members  oF  the  same  family, 
«B  I  luive  ieveral  times  remarked.  It  Mem«  also  that  they  do  not 
both  occur  at  the  aame  time,  bub  alteroate,  just  as  asthma  and  goat 
do;  &od  [  tcDow  that  this  was  the  opinion  of  tlio  late  Sir  Andrew 
OUtk,  ftrrived  St,  as  he  himself  told  me,  from  personal  experienoe 
(see  also  Brilith  Medical  Journal,  October,  1689.) 

Thus,  spealdag  of  his  own  case  on  one  occanon,  the  late  Sir 
Andrew  Clark  s»id  "  when  I  was  a  young  man  I  had  to  choose 
between  gout  and  pbthisia,  aad  I  chone  gout,"  be  ovidonlly  thought 
that  by  eating  a  large  amount  of  animal  food  he  was  cured  of  bi« 
phthisis  and  got  gout  in  its  plaoe,  n.nd  hU  words  impreesed  me  very 
much,  because  they  raised  in  my  mind  tho  fear  that  in  fleeing  from 
gout  1  might  rush  into  the  arms  of  phthisis,  thus  reversiog  his 
experiences,  and  it  was  a  dieouasioa  on  diet  with  ruforonoe  to  my 
obserrations  that  led  him  to  make  the  abo7e  statement. 

There  can  be  little  doubt  that  tho  hito  Sir  Andrew  Clark  chose 
wisely,  for  though  coUiBmia  and  high  blood  pressure  eventually 
cauBvd  hiH  deuth,  ho  had  lived  for  many  years  ihn  active  and  useful 
life,  which  phthisis  would  have  made  impossible. 

Now  it  appears  to  mo  that  tho  changes  in  the  pulmonary 
oiroalatinn  which  uric  acid  produces  may  completely  aooonnt  for 
tlus  aota^niam  between  gout  and  phthiiuK.  Tor  while  a  man  Is 
eating  largely  of  animal  foods,  he  will  have  high  acidity,  his  blood 
will  bo  pretty  clear  of  uric  ncid,  and  his  pulmonary  circulation  wiQ 
lie  free  ;  but  he  will  have  gout,  because  he  it  storing  and  retainiag 
large  amounts  of  uric  acid. 

Leb  this  man,  howovor,  meet  with  an  eocidont  which  oonfioes 
him  to  bed  for  weeks  and  months,  so  that  appetite,  digestioo  and 
oMtftbolistn  all  ran  down  ;  with  falling  acidity  tho  stored  orMe 
wiU  pass  in  excess  through  his  blood,  his  pulmonary  circulation  will 
be  more  or  le^s  markedly  deficient,  and  the  bacilli  will  have  their 
opportunity,  and  may  not  neglect  it.  I  believe  that  such  ohrooio 
oolUemia  is  a  groat  danger  for  the  longs. 

On  Lho  other  hand,  it  may  bo  possible,  even  after  tho  bacilli 
have  obtained  a  fooihotd  in  the  lungs,  to  bum  tbein  up  and  destroy 
tham  fay  taking  a  largo  amount  of  animal  food,  which,  as  wo  have 
seen,  keeps  the  blood  free  from  uric  acid,  and  makes  the  fires  of  life 
buru  brightly. 

CoUemia  may  also  he  brought  about  aod  kept  up  hy  dyspepsia  j 
and  other  gastric  troubles,  hence  perhaps  the  origin  of  the  di< 
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I  hin  beard  at  lectures  at  Brampton  Hospital  with  reForeiice  io  the 
HMituant  of  e&rly  phthisis,  "  Take  care  of  tho  stomach,  aud  the 
Ingi  will  take  caro  of  thomiwlvfls." 

A  BJmilar  explanation  may  lulso  apply  to  the  casctt  of  acute 
phthisis  foUowtDg  <le»tructioa  of  iba  mucoux  metnbr&ne  of  the 
ttomach  by  oorrosive  Huids  recently  recorded  by  Dr.  Soltau 
Feowick  {British  Medical  Journal,  1894,  vol.  i.,  p.  129). 

Fblbisifi  af;ain,  like  asthma,  ia  often  markedly  worse  in  the 
fpiiog  of  the  year  (see  Dr.  Barlow,  Lancet,  1891,  vol.  ii.,  p.  285, 
also  fig.  4).  aud  iodides  are  t^upposed  to  be  useful  in  ca»eti  in  which 
tfasn  is  a  syphilitic  taint,  hut  if  theee  drugs  keep  the  blood  free 
trom  uric  acid  (fig.  21),  and  thus  ullow  of  a  Kood  circulation  through 
iha  lutiftH,  I  should  he  quite  prepared  to  find  that  they  cure  maoy 
that  have  nothing  to  do  with  Byphilis.' 

Bui  if  the  observation  of  tbe  lato  Sir  A.  Clark  is  correct,  and  i« 
explained  aa  above  fiuggi^ted,  we  ought  8ooa  to  be  able  to  eeioapo 
phthisis  and  burn  up  the  bocLlIus  of  tubercle,  without  having  to 
fMkon  later  on  with  the  serious  efTects  of  colUemia  and  high  blood 
pi«srore  ;  for  there  are  plenty  of  ways  of  cloiLriiif;  the  Mood  of  uric 
aeid  and  stmiulating  the  fires  of  life  without  introducing  a.  large 
amoant  of  uric  acid  in  the  food,  -which  will  cause  damage  in  tho 
faturo.  Hefe  again,  fever  may  he  nature's  mode  of  defence,  and 
an  attempt  on  her  part  to  bum  up  the  invaders,  and  wo  ought 
obvioualy  to  help  her  in  her  endeavours  by  keeping  tho  capillaries  as 
free  aa  possible  from  uric  acid.  If  the  progress  of  phthisis  ia  thus 
dependent  on  tbe  otTvcte  of  uric  aeid  on  the  circulation  and  eotn- 
bttstkm,  we  can  easily  undariitaiid  the  obHervation  reconlud  by  Dr. 
Bantaaio  the  Lancet,  1B94.  vol.  Ii.,  p.  1'2G6,  that  phthi.'U^  makes 
JBOteaned  progress  from  tbe  luotneut  of  porturitioa,  it  cvoq  looks 
aa  if,  like  migraine,  epilepsy,  asthma,  and  Itaynaud's  dtseaM,  it 
ie  slightly  better  during  normal  pregnancy. 

Asthma  has  occasionally  been  seen  to  alternate  with  epilepsy, 
and  this  is  probably  simply  duo  to  the  fact  that  some  third  factor 
has  for  a  time  rendered  the  thoracic  circulation  more  Liublo  to  bo 
npset  by  the  oolliemid.  and  high  blood  prc^t^uro  than  the  intra- 
eraoial;  and  any  tunporary  inte-rfereitce  with  free  inspiration 
might,  aa  I  have  saggeated.  account  for  this  (nee  also  a  case 
recordod  in  the  Lancet,  1893,  vol.  i.,  p.  1383). 

Then  again,   the  relationship  of  asthma  to  eczema  and  slun 


'It  ii  Intorc^ag  to  DOt«  alio  that  lodl^ei  bpp«»r  to  be  luoltd  Id  aotino- 
-Aycoais.    (See  Bntith  ilediaU  Journal,  WM,  vol.  I.,  p.  61.) 


dlseauB  is  proliably  simple,  for  I  have  pointed  ou 

on  BayOD-ud'ti  diaeaKe  (nnn  chnpter  xi.)  tbat  noi  n  f 

represenl  merely  the  effects  on  itx  nutrition,  of  vessels  obfttruoted  by 

uric  aoid  ;  and  I  liavc  for  severtkl  yiia,r»  takeu  tbts  probability  as  my 

((oide  in  the  treatment  of  such  skin  diseases  M  come  under  uiy  uottce. 

with  results  which  have  often  appeared  to  me  to  bo  very  satisfactory. 

We  must  bear  in  mind  thftt  tsuoh  skin  LettionK  are  produced  in 
the  vascular  areu.,  thu  duup  layers  of  the  skin,  and  benco  may  take 
several  dayti  to  show  muuli  on  th«  surface  ;  meanwhilu  the  colbemia 
which  produced  the  asthma  and  also  the  sldn  troubles  may  bavo 
disappeared,  so  that  the  nslbma  may  appear  to  alternat^i  with  the 
akin  trouble,  when  it  is  really  conbemporaneouH.  ^ 

The  rclstioDship  of  u.Hthmtii  to  nasal  irriutiou  and  ubittructioaH 
may  be  simply  that  tbeae  tend  to  diiuiniab  the  fres  im-utth  of  air 
in  iDspiration,  and  will  thito  ti'iii)  to  diminieh  for  a  time  the  atmo- 
spheric  pressure  In  the  client.  And  so  inerease  the  congestion  in  I.h« 
bronchial  area;  other  things,  a)>  blood  pressuio,  rciuuioioft  tbe  sain«. 

It  iu  interesting  to  note  kera  that  astbtiiu  is  soiuelintus  decidedly 
relieved  by  the  use  of  compressed  air  ('•  AerotberapeuticB,"  Dr.  C. 
T.  Williams),  which  woiitd  fmm  this  point  of  Tiow  incroaee  the 
inrush  of  air  in  inspiration,  and  also  diminish  tbe  congestion  in 
tbo  bronchial  urea,  thus  iuureaein^  the  spacv  uvailahlc  for  the 
incoming  air.  ^ 

Hay  asthma,  oat  asthma,  &c.,  muy,  in  this  way,  bo  due  to  tha^ 
initant  action  of    oartain  small  particles  tn   producing  nasal  eon- 
gestioQ  and  obstruction  with  the  concomitant  action  in  the  case  of 
bay  asthma,  of  beat,  which  increased  tbe  olkaliaity  of  the  bloody 
and  the  amount  of  uric  acid  it  will  contain.  fl 

With  regard  to  hny-fever  there  seem  to  be  two  chief  factors, 
(1)  tbe  presence  of  vegetation  with  its  irritating  pollen,  as  in  tha 
case  of  hay ;  (2)  heat  or  relative  beat  of  a  olimatu  affecting  pro'-S 
bably  uric  acid  and  colltemia  and  Ihc  circulation ;  so  that  while 
natives  of  an  elevated  district  may  suffer,  those  who  oomc  there 
from  lower  and  warmer  districts  obtain  relative  immunity  trom 
colliemia.  and  bo  find  i-elief  (see  Solly,  prov.  ref.,  p.  156.)  h 

Then  u^aiu  dust,  even  in  ordinary  asthma,  will  often  accounlfl 
for  the  onset  of  an  attack,  as  the  dust  of  particular  trades,  fine 
particles  of  hay  or  straw,  the  duet  of  loni^  railway  journeys  in 
dry  weather,  even  the  dunt  of  unused  rooms  and  old  liooks;  sU 
theae  may  act  in  much  the  same  way,  produoiug  first  of  all  nasal 
irritation  and  congestion,  the  bronchial  trouble  being  secondary  to 
the  blocking  of  the  upper  respiratory  passages  thus  brought  about. 
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Bkd  ur  and  dnfiointit  oxygen  may  RCfc  by  inoreasin^  tbo  uUcaliciity 
ol  llie  blood,  as  I  have  pointed  out  tbat  deficient  oxidaLion  probably 
prodooes  oolketuia  in  Lliiii  way  ;  hence  Ui«  be&.dactt(]  of  hadl^-  ve»ti> 
iMed  lbe«trea,  and  hot.  crowded  rooms  (see  pp.  46  and  HZ.) 

Gertein  odoore  again  may  produce  more  or  lo«>3  aaue^a,  which 
i^ia  will  increaae  the  aJkalinity  of  the  blood  ;  and  shock  or  fear 
naj'  have  inacb  tlie  same  effect,  and  so  preoipitace  an  attack  of 
arnhntM:  and  thcsu  \aAi  are  well  linowTi  to  have  a  similar  effect 
m  eboc««,  which,  as  we  shall  see,  is  probably  one  mort:  result  of 
lb*  effect*  of  uric  acid  on  the  capillaries. 

The  drug,  which  of  all  others  hiia  lieea  most  widely  used  in 
Mlliina.  u  probably  iodidu  of  puUssiuiii,  or  the  iodides;  and  it  is 
iatareating  Ut  find  that  they  fire  the  capilliLries  And  lower  blood 
ywMttfg,  which  thoy  aro  well  known  to  do,  by  clearing  the  blood 
irf  BTic  acid  (see  fig.  '21). 

Thtt  iodides  then  probably  relieve  oathma  by  clearing  the  blood 
B  of  orie  add  and  m  reducing  blood  pressore  and  the  resulbinj;  con- 
I  iRatioa  in  the  area  of  the  bcoDchial  arteries ;  and  I  have  givcD  ja 
I  mj  pBper  on  "Tbo  lodide»,"'  a  tigiire  to  show  the  effect  of  Hair's 
t   MltiiMi  eon  on  the  excretion  of  uric  acid. 

^p     Ot  tbe  action  of  acids,  morphine  and  the  nitiibos  1  have  already 
F^ipihm.  sbowing  that  Ihey,  like  the  iodides,  clear  Uie  blood  of  mia 


Bleeding;  will  obviouRly  reduce  blood  pr«8guro  in  the  Kystemio 
cisenlatioa.  and  tobacco  and  lobelia  are  cardiac  and  muscular  de* 
IBH^uits,  oad  probably  lower  blood  pressure  partly  in  this  way 
(M  alao  p.  265). 

Aotipyrin.  I  believe,  ael«  as  on  iu:id,  freeing  the  capillaries  by 
dBriog  the  blood  of  uric  acid  ;  but  it  may  also  act  to  some  extent 
tte  tbe  canlioo  depressants  just  mentioned,  and  it  Hccms  probable 
All  lh«  (woes  of  sulphurous  acid  or  of  nitre  paper  may  diuiimab 
lh»  kOcolinity  of  the  blood,  aud  so  tend  to  clear  it  of  urio  acid. 

And  iw  I  have  before  remarked,  it  is  possible  tbat  the  smoke 
of  iob«oco  and  other  burning  vegetable  eubstanoes  may  oonlaiik 
■■tlar  acids,  which  act  in  tlie  aame  way. 

Tkaae  facts  leave  En  my  miud  no  pructfea,!  doubt  that  anthma  ts 
frtf^fly  Itw  result  of  the  action  of  obstructed  capiUuries,  and 
bfji  blood  pressure  on  tbe  thoracic  circulation,  though  as  in  the 
pvaUal  ease  of  tbo  iatrauraoial  ciroulatiou  certain  local  or  general 
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conditions  may  affect  to  ao  important  extent  the  result 
in  any  given  ooAO. 

I  h9.v6  aIko  no  doubt  that  the  eiroulatory  ohongeB  are  geoE 
doe  to  one  acid  in  the  blood  (see  "  loternatioQal  CUnics,"  vol.  iil 
third  iienes.) 

U  thcao  deduolions  are  correct  the  indicationu  for  treatitiE 
BTC  moderately  clear  &ud  distinct,  and  are  only  two  in  nnml 
namely  :  (1)  To  reduce  and  keep  down  blood  pressure;  (2)  to 
and    keep    clear    the    upper    respiratory    pasnages,    so    Ibat 
atmospheric  proiiKuro  in  the  chest  sh&U    not  be  unduly   redi 
during  inspiration. 

Now    blood    proBsuro   may    bo    reduced  either  by  freeing  the 
capillariett  or  weakening  the   heart,  and   the   iodides,   morpbina*, 
cdonicl,  or  the  salicylat^-ti  tree  the  capillaries  by  clearing  the 
of  uric  acid,  while  acids,  and  probably  the  inhalation  of  acid 
act  in  the  same  way. 

Again,  falood  preBsure  may  be  kept  down  by  reducing  the 
amount  of  uric  aeid  directly  introduced  or  formed  in  ibe  body,  by 
altering  the  diet,  and  I  have  reoorda  of  several  caeen  of  asthma 
where  such  alteration  of  diet  has  given  great  and  permaoent  relief, 
and  I  have  pointnd  out  above  that  a  diet  containing  an  excess  of 
animal  food  ha^s  been  abiieni'ed  to  do  harm. 

Blood  pressure  naay  alao  be  kept  down  by  stimulating  meta- 
bolism whoo  this  is  possible ;  for  as  motaboliera  goes  up  urea  and 
acidity  ri»e,  and  thi^  blond  is  kept  clear  of  uric  acid  {aoe  ehaptor 
iv.)  Now  this  may  be  done  by  regular  graduated  exercise,  avoidiug 
carefully  the  fatigue  point,  or  by  massage  to  improve  the  circula- 
tion and  metabolism  In  the  muscles  and  skin.  Noitber  of  these 
trentmcuts,  however,  diminish  the  amount  of  urie  acid  in  Lke 
body  ;  on  the  coutrar}',  th^y  mcrease  it,  while  they  keep  the  blood 
clear,  and  wlien  further  stimulation  of  metabolism  is  no  longer  pos* 
siblo,  as  ia  old  age,  severe  collemia  is  Hure  to  superrene,  bringing 
ing  all  its  troublesome  ooneoquonoee  with  it  (see  following  chapter). 

For  this  reason  I  consider  that  diet  which  permaneutly  reduces 
the  amount  of  urate  in  the  body  is  better  treatment  ilian  eliinulatjon 
of  motaboliam,  which,  while  it  clears  the  blood,  causes  urate  to  be 
stored  in  the  body,  and  this  will  give  ineroasod  trouble  at  some 
future  time.  Iodide<i  or  other  drugs  which  clear  Lhe  blood  of  ax 
acid  will  produce  the  same  result:  but  if  they  are  followed  by 
course  of  sulicylutcs  the  troublesome  rebound  may  to  some  extent 
avoided,  though  diet  is,  I  believe,  always  the  best  treatment  vtl 
it  can  be  managed. 
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TTie  condition  of  the  upper  reapirntory  passftgoii  ig  generally  a 
nttUer  for  the  sur^eoD  :  bat,  an  I  tliink,  tbvrL-  is  rcaaon  to  believe 
Uitt  an  exoess  of  uric  acid  in  the  blood  may  by  aJfecting  their  eircu- 
htioB  tend  to  produce  or  keep  np  oongostion  of  Lh9  nasal  and  tho 
Mlwr  raocon*  membranes.  I  should  be  inclined,  where  such  lot-al 
Imbtes  aro  slight  and  merely  congestivu,  to  give  diet  a  careful  trial 
Won  roMrtiag  to  surg«ry. 

Ssaee  the  tltird  edition  of  thii;  hook  ftppMured,  I  have  read  a  moit 
iMWMting  paper  by  T.  n.  Buckler,  of  Paria,  in  Th*  Amerietut 
ifanud  of  Medical  Sciences.  July  to  Ocbobur,  1882,  p.  847,  a 
rtienoM  lo  which  I  one  to  my  friend,  Surgeon-Captain  Boberta, 
I.M.9. 

It  bear*  the  title  "  Rheumatic  leucoinili^  of  tho  pulmonary 
■rtabes.  and  relating  also  to  the  pneumonia  and  solid  engorgement 
n^tmninf;  Ihoroon." 
■  1  eooolade  that  leuooinltis  refers  to  the  inOammation  of  the 
^L  viute  fibrous  ti&^ues  of  tho  air  tube*,  which  oc^iording  to  the 
^Hnlfaor.  are  the  chief  neat  of  thn  dineaae. 

^1  He  sees  do  reason  to  believe  that  the  wbibo  fibrous  tissues  of 
i  Oa  air  tabes  are  any  more  exempt  from  disease  tbaa  the  fibrous 
I     tJamiea  of  other  parte  of  the  body. 

r  The   n\^^  of  thiH  inflammation  of  the  fibrous  tissues  of  the 

■ir  tobes  (fibro- bronchitis)  are  :  fever,  cough  which  is  dry,  often 
paroxysmal,  absence  of  signs  of  cfttarrh  in  the  chest ;  saoh 
farODchitio  signs  may  alternate  with  a  rheumatic  arthritis  of  the 
shoulder  or  other  noiglihottring  joints,  and  the  fibrous  tissues  of 
the  endocardium,  or  pericardium  may  be  affected  in  the  course  of 
tbtt  attack. 

He  calls  this  trouble  rheumatism,  but  it  is  endent  that  what 
be  really  moans  \s  a  gout  of  the  Eibrons  titisu«fi,  and  he  refers  to  an 
■rliole  by  Dr.  Black,  in  the  Edinburgh  Medical  Journal  uf  1S64,  who 
feiKid  crystalline  partiolee  of  uric  acid  and  urate  of  soda  jn  the  said 
while  Bbrous  tissues. 

After  the  air  tubes  have  been  affected  in  this  way,  the  long  TOtmd 
or  between  them  becomes  pneumonic  and  solidified,  and  tends  to 
rasnain  persiiitently  in  that  oondition  (rheumatic  pneumonia). 

Saeh  pneumonia  may  «bat)ge  from  place  to  place  (metostaais) 
goin^  Erom  one  bronchus  to  another,  or  from  one  lung  to  auotber, 
and  affecting  the  heart  on  the  way. 

Tbe  great  point  about  these  rheumatic  in  llammations  is  that  they 
ytald  at  once  to  rbouraatio  treatment  with  salicylate  of  soda,  but  if 
the  rfaeumatic  element  is  aot  treated  tbey  aro  extremely  intractable. 
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Tubercle  may  find  a  nidus  in  tho  pceutuoiiift  so  prodaced, 
the  phthisifl  which  reaulta  may  eventuallT  1<!ave  no  trace  of    Uw 
rhenmatic  inflammation  in  which  it  origina.li«l. 

Tho  cause  of  this  rheumatic  inflanimatioo  is  generally  ex 
to  cold  or  damp,  or  both,  audi  as  sloepiog  in  wet  olothiiig,  etc. 

The  ftiithor  coiisid<brt  that  tho  sivhcylato  ivcit  by  dUsolviag 
urie  ncid  out  of  the  fibrous  tiBBues;  and  it  is  most  interesting  to 
note  that  he  believes  thut  salicylates  will  not  act  well  when  the  Qrio« 
i3  olkaliue,  tincl  thinks  the  be^t  indicivtion  for  tlieir  BtwoeSBfut  dbo 
IB  an  acid  urine  turbid  with  urates,  which  clears  on  adding  li^. 
ammonia>.  The  other  drugs  he  mukesi  uho  of  are  phosiphate  of 
aiiiinouiiiui,  which  ho  n>gards  as  a  very  good  solvent  of  uric  Oioid, 
ami  fresh  lemon  juice,  tbe  latter  to  be  given  when  there  are 
phosphates  in  tho  urine. 

He  alM  oonnidors  that  a  I^ondon  fog  with  low  tomporature  may 
cause  HUch  rheumatic  hronuhitin  and  pneumonia,  and  these  may  pro' 
duce  very  sorious  and  fatal  results  if  the  rbeumalmnj  is  not  treated. 

The  oough  is  dry  and  paroxysmal,  and  if  sucli  u.  couKb  existo 
nithoiit  n  long  UTiiIa  and  vith  few  or  uo  cheat  signs,  tbo  disease  i» 
rheuinslic  fibro- bronchitis. 

Curiously  enough  he  also  says  that  this  rheumatio  inllammatioti 
of  whit«  fibrous  tiBauvs  is  never  attended  by  any  pain,  which  is  not 
only  iu  marked  contrast  with  bbc  effects  of  ({out  in  other  fibrous 
tissues,  but  differs  very  much  from  my  own  experiences  of  gout  of 
the  ti'ochea  and  bronchi,  to  be  related  further  on,  in  reference  to 
fig.  60. 

8ucb  is  ua  outline  of  this  moat  interesting  paper. 

My  own  experience  leaves  no  doubt  in  my  inind  that  uric  aoid 
causes  inflanimution  of  all  these  fibrous  tissues,  both  of  the  digefltira 
and   respiratory   tubes,  of   tbe   pharynx  %Dd  uisuphagus  on  the  onn 
hand,  and  of  tbe  ncisi,-,  larynx,  trachea  and  bronchi  on  the  other, 
I  bavo  bad  most  of  tliem  a  good  many  times. 

The  trouble  in  the  nose  and  pharynx  oauses  burning  and 
comfort  rather  than  pain  ;  in  the  cesophogus  there  is  pain  with 
bendernesa,  as  of  a  bruise,  as  each  bolus  of  food  goes  down.  In  tbe 
larj-nx  there  is  a  fooling  as  of  a  riug  of  dryness  with  a  certain 
unount  of  burning,  and  a»  this  passes  down  and  involves  tho  glottic 
ibfice  is  boufseuuss.  ^H 

In  tho  trachea  thei-e  is  similar  dryness  and  buraiug,  but  if  th^^ 
inBamPoation  is  at  all  acute  there  is  great  burning  pain  as  if  the 
fltruetures  were  red  hot,  aad  they  fsal  as  if  badly  bruisod  and  most 
uodtt  U)  oough. 
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The  whole  of  theae  troables  come  as  the  result  of  oxpoHiire  to 
cdd,  Mpecially  exposure  after  (atiguu  ami  pcrspiratiDD ;  tliutt  vx- 
poattn  to  oold  wind  after  getting  one's  beard  cut  »  little  too  short 
*iil  flArt  a  pbarjogttts. 

For  eome  int«reHting  points  nsd  foottt  as  to  tho  connoction  uf 
taaian  of  th«  Do»ie  and  throat  with  gout,  rheumatism  and  aKthnia, 
■od  also  for  the  record  of  ii  c«t.ae  where  podagra  and  pharyngitis 
ittctaalod,  &O0  the  LettHomiiin  Lecturee  by  Dr.  de  Havilland  IlaU, 
[Briiir*  Mtdicai  Journal,  1897,  vol.  i.,  p.  449),  and  in  my  own  c«se 
ti  will  be  Been  in  the  deRcripiioo  of  fig.  6^  that  tracheo-broaohitis 
ilteroated  with  gout  of  the  iiUestineii. 

I  bare  been  also  much  interested  to  hear  from  Dr.  Mackie,  of 
I  Sottinghani,  that    he  has   noted    an  almost  constant  connection 
'bttween  catarrhal  conditiomi  of  throat  and  ftar,  adenoida,  Ac,  and 
tbe  aric  acid  diathexlH,  und  has  read  two  papers  on  the  subject 
beine  the  ll^fedioal  Societ>'  of  Nottiughum.  and  he  says  in  a  letter 
to  me,  "  I  acorcBly  sco  a  case  of  adenoids,  say  in  a  child,  but  where 
ilban  is  an  arthritic  or  migrainous  pibrentage,"  and  it  is  obvious 
i  such  conditionii  may  quite  easily  result  from  recurrent  uratio 
'kritation.     I  may  mention  aUo  that  both  my  children  had  adenoids 
tod  enlargoment  of  tODoilH  to  a  marked  extent,  and  Hoveral  faniiliee 

ItI  oousins  mffbr  markedly  in  tho  same  way. 
When  at  all  acute,  the  inllammabion^  of  the  noee,  pharynx  and 
n^uratory  p€hs:«age8  end  by  the  diiicbarge  of  yellow  pus,  and  no 
flonbt  the  casophagus  does  the  same,  Ijeing  completely  identical 
with  what  1  shall  have  to  doacribo  in  tho  next  chapter  as  gout  of 
Ifae  intestines,  and  thi^,  ati  we  ^hall  itee  in  my  description  of  the 
dreaiDStanceii  and  symptoms  altendmg  hg.  05,  ends  in  the  disoharge 
of  inaco-pus  from  the  bowel. 

They  are  all,  just  as  pointed  out  by  Dr.  Buokler,  extremely 
amenable  to  treatment  by  salicylatos.  and  their  most  aevere  symp- 
toms Kubside  within  on  hour  or  two  after  taking  a  dose  of  it ;  but 
■a  ia  also  pointed  out  by  Dr.  Buckler,  there  h  one  condition  which 
interferes  with  their  action,  namely,  low  acidity  of  tho  urine,  which 
gDM  with  high  alkalinity  of  the  blood,  which  as  I  have  already 
•zptainod,  and  iibiill  again  refer  to  in  dcsorihing  fig.  65,  prevents 
nlioybtes  from  lustiug  us  solveats  of  urio  acid,  and  so  prevents 
their  xeliaving  these  troubles. 

i>i.  Buokioi's  roforcnco  to  the  possibility  of  tubercle  being 
aograftod  on  the  top  of  such  a  goaty  inflammation  of  fibrous  tissues 
is  moat  mteresting :  do  we  get  hero  a  posHible  cxpIiLiiatJon  of  the 
marked  lowering  of  the  temperature  of  phtlunia  by  salicylate  of  soda 
which  is  well  known? 
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Tfl  phtbigis  al  certain  stages  &o  inievtive  luberculsr  process  plua 
a  gouty  icSammntioD  o(  neighbouring  fibrous  bissuea?  I  hnve  con< 
Kidcmblc  coafidonce  that  avery  eo-c&lled  cooimoQ  cold  origioata 
Bomewhat  in  this  way, 

Thera  is  firet  an  irritation  of  on  exposed  surface,  aa  the  di 
or  pharynx,  by  cold,  du«t,  pollen,  or  other  irritaot  purticleB, 
poaaibly  by  the  microbes  of  caturrh  themselree,  and  on  Ujia  then 
eupetvuiics,  omDg  to  tbi!  prasoDoe  of  plenty  of  uric  acid  to  the 
blood,  a  gout  of  the  neif^hbouricg  fibrous  tissues,  and  then  the  goat 
and  the  catairh  miorobus  spread  in  all  diractiona  through  these 
Bbrnus  IiiBsiios,  biit<  the  calanrh  will  uot  spread  wttliout  the  goul. 
bunco  salicylate  of  soda  cuts  short  the  process  in  a  few  hours,  and 
those  n-iio  havo  not  oxocss  of  uric  acid  in  thoir  blood  do  not  safiot 
from  such  catarrhal  and  gouty  InHaDimations,  honoe  the  obse 
inlluonco  of  milk  diet,  in  preventing  and  teliertiig  brooohJ' 
(Bammola) . 

Poca  phthisis  as  I>i'.  Buckler  partly  su^^geats  ongioaU;  in  bbo 
eaine  way,  the  tubercle  bacillus  and  the  gouty  "  leucoinitis"  worldtig 
together  and  helping  each  otlier  7  if  so  nre  have  a  mo«t  iiitereBting 
and  possibly  useful  esplauatioD  of  the  connection  between  gout  mni 
phthisiii,  aod  this  will  also  explain  several  points  to  which  I  bava 
already  referred  in  this  chapter,  such  as  the  i-«lat)OD  betwoon  phthisia 
and  spriiig  time,  when  there  is  to  naost  people  an  excess  of  uiic  aoid 
passing  through  the  blood ;  itx  relation  to  dyspepsia  and  gastric 
troubles,  which  bring  about  a  »imiliu-  result,  and  its  observed  relatioD 
to  pregnancy  and  parturition. 

This  also  explains  the  Into  Sir  A,  Clark's  oxporionoe,  for  though 
be,  by  teeming  up  cured  bis  phthisis  and  got  gout  and  oo)liBnii&  later 
on,  the  iirst  effect  of  bis  lil^ral  diet,  was  as  I  have  said  with  regard 
to  the  cure  of  gouty  arthritis  by  a  pure  meat  diet  (chapter  xv.)  thab 
be  was  stimulated  by  the  diet  and  bis  blood  was  for  a  time 
clear  of  urio  acid,  and  during  this  time,  fort%mately  tor  hlia 
oonLbiued  activities  of  gouty  fibrosis  and  tuberculosis  came 
and. 

Oo  wo  not  here  aUo  get  further  insight  into  the  pathology  of  ^ 
disaasB  in  which  the  late  Sir  A.  Clark  himself  took  90  groat  an 
hiterest,  namely,  fibroid  phthisis  ?  May  this  oot  bo  a  oondition  in 
which  the  gouty  fihcosia  outrons  the  tubercle  and  eventually  almost 
tepUoeait? 

A  bvaoing  place  or  monataio  cUmate  again  acts  just  as  the 
rttaoola^g  diet  above  referred  to,  and  keeps  the  blood  clear  of  urio 
Mid  toE  the  Liiiio,  hence  the  microbe  of  catarrh  can  t^et  no  Eoothold. 
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Bod  Ibe  wall  ktiawD  uffacl  of  sach  a  climate  in  phtbisin  baa  most 
inbahlj*  an  identic&l  chckin  of  causation  behind  it. 

But  ho  this  fts  it  may,  I  can  Answer  for  it  tbat  a  oomtoon  cold 
tan  al  otiee  he  «at  ufaort  by  ooe  or  two  fracliona  of  a  grain  of  uuloniel 
(gr.  I  to  I  ter)  foltowwl  by  salicylate  of  sixla  (gr.  xv.  tor  Tel  quatar) 
lor  (bar  or  fire  days. 

bi  my  own  Ironblea  tho  only  point  is  wbethor  they  ore  bad 
•000^  to  require  treatment,  but  there  ia  nnvor  any  doubt  that  I  con 
■on  them  with  salioylate  it  neoeHsary  -,  uud  the  purpoi^e  of  the  nbove 
cdomel  is  to  partly  clear  ths  blood  of  uric  aoid  and  stimulatio 
sQtritiDn  and  thu»  produce  a  condition  tavourabte  for  the  beet  niotioD 
fkl  sa&oylatc«  (ftcc  sJeo  remartcs  on  fig.  65). 

The  whole  of  thetie  gouty  and  catai-rhal  inHammations  n[  fibrous 
taamea  have  one  important  cbaracteriHtic.  noted  also  by  I>r.  Buckler, 
naaiely.  that  they  tend  to  fly  from  phice  to  place,  one  getting 
boMer  as  the  other  gets  worne  ;  they  also  have  another  cha>racteri8tio 
iWhwh  they  tthare  with  all  other  and  better  knovim  gouty  inflainma- 
OB,  and  that  is  that  when  once  a  fibroud  tissue  hau  been  affected 

goal  tends  to  rutuni  to  it  again  and  again  wliun  the  lca»t  oppor- 
lonity  offers,  or  as  1  have  elsewheru  explained  it,  there  is  poeaihly 
feft  tn  these  fibrous  tissues  a  small  residue  of  uric  acid  (such  as  that 
fauiid  by  i>r.  Hiack,  (]uotoil  in  Or.  lincliler's  paper)  which  tends  to 
anraet  locve  uric  avid  to  come  there  at  the  first  chance  ;  and  this 
abows  tis  the  very  great  itiiportiuice  of  aduiiuiatoring  Uie  saliuylats 
lor  a  sofncient  length  of  tiate  to  clear  out  all  the  uric  acid  from  the 
tffected  tibrous  tissues,  a  principle  which  is  somewhat  blindly  acted 
npoa  in  the  treatmeot  of  acute  rheamatiyra,  but  not  eTen  tbea 
perhaps  to  a  sufBcient  extent. 

Before  leaving  this  aspect  of  the  causation  of  phthiiria,  I  woald 
cftil  attention  to  the  case  of  M.  J.,  narrated  in  chapter  svi.,  whore 
ita«  administration  of  an  acid  and  some  stryclinin  produced  an 
arthritiii  of  a  neighbouring  joint,  the  shoulder  (just  an  m  Or. 
Bodcler's  oasett),  and  alao  probably  an  endocarditis  of  tlio  mitral 
ralv«,  and  then  salicylate  of  soda  promptly  relieved  these  troubles 
Aod  brought  down  the  temperature ;  I  may  say  also  that  M.  J.  eamo 
of  a  decidedly  goaty  family. 

Tt  seems  to  me  tliac  we  may  gather  gome  useful  indications  from 
Ifa*  above  pathology  of  phlbiaiH,  wtiich,  if  veil  founded,  inay  help  as 
greatly  in  treatment. 

With  regard  to  catarrh,  I  am  decidedly  of  opinlou  that  those  who 
bre  oa  a  milk  or  uric  acid  free  diet,  are  much  less  liable  to  it  than 
eaters,  and  suffer  less  sorcrely  when  thoy  get  it,  and  in  old 
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ago  also  ore,  1  believe,  less  linblo  to  clironic  bronchitis,  so  thxt 
quite  agree  with  the  observation  of  the  Iftte  Professor  Seminola.,  thai 
milk  diet  is  good  treatment  for  chronic  bronchitis  in  tbo  old. 

In  pbthuuH  wo  may  havo  lo  dciU  witli  two  simitar  factorB,  agouly 
inflammatioa  kept  going  by  an  excess  of  aric  acid  in  the  blood,  aod  t, 
microbe  which  lives  by  its  help.  From  this  point  of  view  I  was 
much  interested  in  a  letter  from  their  correapnndent  ftt  Home  whi 
nppcMirod  in  the  Lancet,  1897,  vol.  1.,  p.  214,  and  in  which  it  %n8' 
mentioDod  that  corbain  pathologists  ia  America  and  Italy  were  now 
much  inclined  to  regard  pbthisis  as  a  disease  of  nutrition  rather 
tbon  of  infection,  and  I  wrolQ  a  lettor  montiooing  some  of  the  above  . 
points  which  appeared  in  the  same  journal,  p.  27fi.  ■ 

And  the  obvious  indicatiou  ia  to  clear  tliu  blood  of  uric  aeid  aod  ^ 
to  burn  up  tbo  microbe  ;  and  this  may  be  done  as  the  late  Sir  A. 
Clark  did  it,  by  a  Btimulating  diet  which  keeps  the  blood  dear  of 
uric  acid  for  a  time ',  bub  I  believe  there  is  a  better  way  still,  namely, 
Brst  to  stop  the  gouty  iiiHummation.  just  as  in  catarrh,  by  a  course 
of  salicylate*  and  then  to  stiuiulate  nutriliou  with  a  sufficieully 
oitroganous,  hut  entirely  uric  aoid  free  diet,  with  tonics  freely  givtin. 

Wb  shall  thus  keep  the  body  clear  of  uric  acid  as  well  as  olearing 
it  out  ut  first,  and  when  we  burn  up  the  microbe,  we  shall  not  create 
a  store  of  urio  acid  which  may  rotm-n  into  the  blood  at  some  future 
tinto,  and  again  como  into  partnership  with  tho  microbe,  producing 
a  relapse. 

In  thin  connection  I  have  becu  much  interested  in  the  writings 
of  Professor  Mays,  of  Philadelphia,  on  the  neurotic  origiD  of 
pulmonary  consumption  and  its  trvutmunt  by  strycbuino,'  for  thtjugh 
I  cannot  HLf^oe  with  hiR  patholo^'y,  I  am  not  anmindfol  of  the  fact 
that  migraine  was  called  a  neurosis,  or  nervous  diseaee,  (ill  it  wa« 
found  to  be  duo  to  poisoning  by  uric  acid,  and  the  neurotic  element 
in  phthisis  may  thua  simply  represent  its  relationship  to  gout.  Be 
this  as  it  may,  the  treatment  suggested  by  Professor  Mays  seems 
lo  me  to  iie  one  which  ia  extremely  Ukely  to  go  to  the  root  of  the 
matter  if  alighbly  modified. 

Tliis  trcutmunt  cottsiels  of  administering  largo  and  incrcjisiug 
doaas  of  strychnia,  beginuing  with  ^ grain  i  time«  aday,  and  iucre»»- 
JB^  <nook  by  week  up  to  ^,  or  ovon  |  grain,  4  times  a  day,  always, 
^werw,  stopping  short  of  the  production  of  restlasgaess,  twitching*, 
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or  other  toxic  sytnptomB.  The  rest  of  the  treatment  consistB  of 
feeding  tip  the  patient  on  a  highly  nitrogenoua  diet  of  egg  albamen, 
ind  this  part  of  it  I  have  modified  by  substitating  the  albumen  of 
milk,  cheese  and  pulses,  which  introdaoe  no  uric  acid  or  xanthin. 

I  have  applied  this  treatment  to  several  cases  recently  nnder  my 
nre  generally  after  a  course  of  salicylates,  and  as  far  as  oue  can 
judge  from  a  few  oases  with  resulte  which  seem  to  promise  well  for 
the  future,  and  one  of  these  oases,  where  marked  disease  at  the 
right  apex  with  anorexia,  high  and  irregular  temperatnte,  night 
nraats  and  wasting,  slowly  and  steadily  cleared  up  on  the  treat- 
ment, whether  post  or  propter,  I  showed  at  a  recent  meeting  of  the 
£flonlapian  Society,  with  the  object  of  suggesting  the  use  of  similar 
treatment  by  others. 


An  I  have  said,  in  bho  uric  auid  headache  when  the  pun  i* 
Mvere,  and  mentai  and  bodily  exertion  aro  almost  impossible,  when 
the  skin  and  eTCrcmities  ore  cold  and  the  arise  scanty,  tbsro  Koomg 
bo  be  good  reason  to  believe  that  the  circulation  is  equally  defeottre 
in  Lhu  ({laudu  and  iuuvouh  memhraiiea  of  the  digestive  K^'stcm. 

For  the  saliva  is  obriously  scanty,  and  there  are  sereraJ  well- 
known  facta  which  render  it  extromoly  probable  that  gastro-iates- 
tinal  digestion  ig  abnost  completely  at  a  HbandstiU.     The  oases  I 
bavo  mentionod  in  chapter   vii.   must,   I   think,  go  a  long  way 
boworda  proviog  that  this  is  so  in  some  epileptic  fits ;   and  it  tnnst 
surely  be  common  experience  with  those  who  see  mnoh  of  migTAiiio 
and  similar  "  hiliouti  attacks  "  that  in  some  of  these  condttioDB  food 
may  be  vomited  after  several  hours'  sojourn  in  the  stomach,  iii  l, 
bobally  undigested  oonditiou.     I  am  suggesting  that  this  is  doe 
the  defective  circulation   in   the  glands  and    mocous   mombnutM!] 
coiioerned,  produced  by  oxuose  of  unc  acid  in  the  blood,  and  that 
bilious  attflbck  is  a  mixture  of  dyspepsia  and  coUemia,  a  vioioi 
circle  lu  which   the  one  first  on  the  tteeno  prodacoa  the  other; 
dyspepsia  may  be  the  first,  aud  will  produce  coUeeinia  ;  or  oollMJinia^ 
may  bo  the  first,  due  to  euoh  a  eauee  as  fatigue  for  iitstanoe,  and 
will  produce  dyspepsia. 

Now  it  is  clear  tliab  such  defective  circulatioD  will  account  for 
the  failure  to  digest  and  absorb  either  food  or  drugs,  which  ohar- 
octoriscs  those  condttioue,  and  will  fui-thor  account  for  the  patie- 
foctive  proeeaaec  which,  mider  those  conditions,  promptly  take  the 
place  of  digestion,  they  in  their  turn  accounting  for  the  changes  In 
the  utioary  constituents  noticed  to  take  place  in  epilepsy  by  Drs. 
HerCer  and  Smith  (p.  21G),  possibly  also  for  the  somewhat  similar 
evidcDCOS  of  intestinal  putrefuction  mot  with  in  some  conditions  of 
anemia  (see  chapter  xii.),  aud  as  we  shall  see  also  in  chapter  xii. 
they  may  ver>'  probably  account  for  the  causation  of  oxaluria  and 
tt«  frequent  aseociation  with  dyspepsia  aud  hsimoglobiuuria. 

Tho  extremely    foetid   motions   which   are  often  met  with  ii^ 
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ijtptfBJa,  bilious  attacks,  aod  diarrhoea  fu«,  I  think,  very  ofbon 
<hi»toib«o»aHof  intostinAl  puti-Dfacttoa  just  mootioned. 

Tb«n  in  chapter  xii.  I  Hhall  hnve  to  give  notes  of  ti  caau  in  which, 
iJoa^  with  these  distiirbaiice»  of  ths  circulation  in  the  stomach  and 
intertinca,  thera  was  very  distinct  uvidoiico  of  oon;;esbion  and  nn- 
luigaiDeDt  of  th«  liver,  thea«  being  a^Hociated  io  aouie  uttackit  with 
•  Wioponuy  aJbuminuria. 

1  mmtion  this  to  «how  the  poRsible  efTects  of  those  circulatory 
£stiirliaQces  on  the  liver,  and  wo  can  alrcai^y  deutonHtrate  their 
eflocts  on  the  kidaeya :  further  to  draw  ntluution  bo  the  very  close 
mlattoaahip  in  time  between  all  these  troubles,  a  relationahip  which 
f  am  endoavouring  to  nhow  has  itti  foundntiun  in  comnmnity  of 
oMUatioQ,  and  thin  very  close  relntiontihip  must  he  my  excuse  if  in 
the  ohttpt«n;  treating  of  thoae  conditlotia  I  am  driven  to  repeat  to 
■one  extent  what  I  have  already  aaid. 

I  mast  not  forget,  however,  that  my  maiti  point  in  this  present 
ctiapter  can  bo  demonstrotod  by  incane  of  a  very  simple  expertuieut. 
t  anyone  swallow  a  few  grains  of  nalicylate  of  soda,  aad  tratch 
long  it  takes  (or  the  reaction  with  porchlnridc  of  iron  lo  appear 
Us  urine.  Ooder  normal  oondilions  he  way  very  probably  find 
In  from  7  to  10  minutes.  Let  him  then  repeat  the  experiment 
other  day.  when  his  blood  pr^sxare  h  ahove  normal,  when  he 
be«daebe,  a  bilious  attack,  or  other  form  of  gastric  upset,  and 
wb«a  his  putae  is  atoYv-  and  his  urine  scanty,  ho  will  End  that  the 
maotion  in  the  urine  does  not  appear  (or  a  oonaiderahlo  timo, 
poadbly,  as  in  the  ca^e  of  epileptiy  iiiBntiunod  before,  nob  for  hours 
(Me  p.  217). 

But  FoUuro  of  f^tric  digestioD  and  absorption  is  nob  only  a 
FMult  of  eolkemia  and  the  circulatory  ohaugoa  it  prodacesi,  it  is  also 
aeaosa  of  further  ooUaamia,  for  the  failure  of  digestiun  and  abaorp- 
tjon  diosttushes  the  blood's  income  of  tissue,  foods  and  acid-forming 
BobstaoceB,  and  this,  added  to  the  deficient  circulation  in  all  the 
gntA  metabolic  tissues,  tends  pvor  towards  a  more  and  more  feeble 
netabolism  with  lessening  formation  of  nrea,  and  of  acids  and  acid 
■aJw,  and  an  ever  inoreaaiDg  alkalinity  of  the  blood  aud  tissue  duids, 
which  thus  become  ever  better  and  better  solvents  of  uric  acid,  and 
will  take  up  more  and  more  of  it  when  it  ia  avaikbln. 
{  In  this  way,  from  ooUsmia  to  dyspepsia,  and  from  dyspepsia  to 
aoUmnift,  we  get  a  vicious  circle  which  tends  to  extend  itself  and 
ing  lb*  patient  down  to  ever  lower  aud  lower  couditione  of 
diipiation  and  mutabolisoi,  and  which  muai  he  completely  broken 
through  before  any  general  improvement  is  possible. 


nxic  Acm.^sAPnnt  \. 


Such  ie,  I  think,  the  causation  of  a  very  large  number  of  dyspeptic 
tvoabtes,  an  urigiaatitig  diuturbaDce  aa  indigestible  lood,  irragDlai' 
food,  food  taken  in  sequence  to  fatigue  and  exbaoBtian  (see 
chapter  viii.),  su<{den  chaagc!)  of  diet,  or  weather,  oxposara  to  oold 
-oausiog  dcproission,  one  or  nil  of  those  causes,  or  more  freqaeott; 
a  mixture  of  them,  upsets  gastric  digestion,  Mchiah  in  Lum  increases 
ihe  collffiiuia,  and  Ihe  downward  course  begins,  and  if  not  promptly 
arreated.  the  patient  becomes  gi-eatly  reduced  in  strength  and  ^c-i-y 
anemic  (see  chapter  xii.].  and  then  dyBpoptio  troubles  becooie 
ehronic,  and  for  n,  time  perhaps  almost  inourable.  Then  agaio, 
perhaps  in  the  primar)'  diuburlionce  of  ga&triu  digtistion  putrefoetJon 
may  suporvene,  and  masses  of  food  in  iMh  condition  may  act  as 
irribanta  in  the  lower  portions  of  the  intostiniiJ  tract,  and  oxoit«H 
more  or  loss  local  Inflammution  and  dinnrhcoa.  f 

In  these  conditions,  as  I  have  said,  I  heliove  that  mercury  and 
tts  salts  act.  not  as  local  disinfectants  within  Che  intestinal  mncous 
membmnes,  but  by  getting  ahsorhed  into  the  blood  and  clearioK  it 
of  uric  acid,  with  which  tUcy  form  insoluble  compounds  ;  digestion 
and  absorption  arc  thus  once  more  allowed  to  proceed,  because  tha 
capillary  oh^julation  throughout  the  intestines  is  restored,  and  pntre-H 
factire  products  soon  cease  to  be  formed. 

All  will,  howaver,  not  ho  well  in  n  moment;  there  may  still  bs 
patches  of  gastto-intostinal  irritation,  due  to  the  presence  of  the 
products  of  putrefaction  and  fermentation  ;  and  «ome  dJorrhODa  omy 
conliiiue  from  Ihig  cause.  And  there  will  aluo  remain  some  general 
lowering  of  nutrition  and  dolulity,  and  some  untemia.  n'hioh  will 
require  ispecial  treatment  in  addition  to  keeping  the  blood  clear  of 
uric  ooid. 

But  supposing  thut  before  the  process  bos  been  put  a  stop  to 
some  iDtesbiuR.1  irritation  has  become  considerable,  paaaini;  in  soma 
pliM:e»  uvc-n  into  slight  infianimation,  it  is  clear  that  when  by 
mercury  or  other  drugs  we  clear  uric  acid  out  of  the  blood  wo  may 
very  probably  i^ot  a  concentration  of  this  aubntance  in  the  tissue 
fluids  round  about  such  foci  of  irritation,  and  this  will  be  atill  more 
liable  to  occur  if,  ils  the  result  of  disturbed  digestion  there  has 
been  fermentation  with  excessive  formation  of  acids,  rendering  ihs^ 
intestinal  mucous  membranes  more  acid  than  usual. 

8ucb  a  concentration  of  mrates  in  ehn  fibrous  walls  of  inflame 
Areas  of  iuteKtinu,  ju^t  s.s  they  concentrate  round  the  lowly  oUtftliE 
fibrous  tissues  in  joints,  and  in  the  Uver,  spleen,  and   kidney,  ii 
eoveraj  of  which  they  may  l>a  present  in  quantities  snfUaient  to  be' 
visible  to  the  naked  eye,  oonstituteK  what  1  have  spoken  of  as  guut 


DYSPRPSU   AUn  OOUT   OK  THB    IHTBSTIKKH. 


338 


I 


al  thi!  intestines  (PracUtiouer,  vol.  1.,  no.  1),  and  forma,  I  believe, 
Ike  ftostoaiioal  oonditioii  behind  sitch  tronbl&i  m  colio,  enterolgin, 
orieritis,  and  not  a  few  cases  «f  typhlitis. 

And  if  Ibere  are  present  au«h  fo«i  of  intestinal  irritation,  act  the 
nsnlt  of  dyspepBia  with  putrefaction  or  formontation  of  food 
«aiitMio«s,  at  the  time  when  a  dose  of  mercury  driven  uric  acid 
out  of  the  blood,  it  is  tibtlo  wonder  that  iiy  ntill  further  concuu- 
traUug  the  nratos  round  th«  intetitlQi^l  lesion  it  should  greatly 
ifggrmTate  the  trouble  and  produce  ssverc  gout  oF  the  tntestiuea. 

And  we  have  aiUo  the  evidence  of  Sir  \.  Garrod  and  olhers  thai 
otates  may  in  this  way  produce  acverDinflammuition  of  the  intostioal 
walls,  and  may  eventually  bu  deposited  bhore  iu  suuli  quantity  aa  to 
form  Tisihle  concretions. 

Now  Sir  A.  Garrod  gives  uotCK  of  the  case  of  a  very  f^nty  man, 
■ged  50.  where,  after  expoaare  to  cold,  goat  relroceded  to  the  in- 
kastluaa,  producing  intcnsu  iiiflummatiou  of  iho  lust  bi^hteuii  incbea 
of  tbe  ileum  as  found  after  death  ("  Gout  and  Kheumatic  Gout," 

Ied.  iii..  p.  439). 
And  Sir  Byce  Duckworth  aayn  :  "  ProfeHHor  IT&yera  has  recorded 
m  ottse  where  untcribiu  oceurrcd,  tho  villi  being  strewn  with  huiuU* 
tnlie  iocruatatioiis;"  and  luTther  on  he  says:  "  Borere  colic, 
cjtnpanitic  ditttensiou,  enteralgia,  and  diarrhisa,  are  sometimeti- 
distinctlv  referable  to  gouty  disorder "  ("  A  Treatise  on  Gout," 
p-89).   ■ 

From  these  rumarkit  it  might  very  ruasonably  bm  i^upposcd,  that 
(hough  the  eonditionti  mentioned  do  ocoasiooally  occur  aa  the 
reeultu  of  >fOUt,  they  are  somewhat  tare,  and   therefore  of  little 

•  cliDical  importance. 
My  olioioal  and  axpcrimeutal  ospericnoe  has,  however,  led  me 
to  take  a  very  different  ^-iew,  aod  to  believe  that  a  very  large- 
number  of  caws,  such  as  I  havu  mentioned,  are  neither  more  nor 
l«8B  than  a  gout  of  tbe  walls  of  (he  intestinal  tube,  and  that  a  know- 
ledge of  their  true  patholofo'  places  us  at  once  in  a  position  to  effect 
a  oompleto  aud  aatiafactory  cuiu,  by  the  usu  of  the  same  dru^, 
which  in  my  handa  gives  the  best  results  in  cases  of  arthritis,  due 

P  to  uric  acid. 
I  shall  further  point  out  that  such  colic  oi'  enteritis  o&n  be 
produced  by  giving  certain  druf^,  all  of  which  havc^the  same  action 
on  uric  aoid,  viz.,  that  of  driving  it  out  of  the  blood  into  the  tissues. 
PromiDQQt  among  those  drugs  are  the  metals,  mercury,  lead, 
aod  zinc,  all  of  them  forming,  as  I  have  pointed  out,  iusohibia 
compoimda  with  urio  acid,  and  1  believe  also  that  lead  colic  can 


be  BDcoessfulIy  Ireated  by  Ihe  sune  drag  thai  is  useful  in  gonty 
uihritb.  and  tbbt  lead  colic  is  nitaply  aa  entemlgta  or  eoteritiB. 
produced  by  th«  irriUnt  ctfiiotB  of  uim(«  of  lend  in  the  iDt«itiDAl 

I  shall  now  have  to  point  out  that  the  same  result  cau  be 
produced  by  unite  of  mercury,  urate  of  zjco,  or  eren  by  orate  ol 
soda. 

As  in  soToml  other  matiers  oooneetod  with  goat,  it  was  my  own 
personal  oxperionnfi  that  first  direeted  my  attention  to  the  pmnts  I 
ani  noTC  briogitig  forward. 

Bomo  eight  or  nine  years  ago,  J  noticed  that  wbeo  I  was  sofferin)!; 
from  sotne  gaatro-iol«stio&l  trouble,  socb  as  that  wfaicb  commoaly 
prodae«s  an  attack  of  orio  acid  headaeho  (migrainG),  and  that  when 
I  treated  this  trouble  by  taking  a  small  dose  of  oalomel.  I  Hometimee 
produced  pretty  severe  intestinal  pain,  whteb  vn»  geQor»lly  located 
in  or  about  the  right  iliac  fossa. 

On  one  ooeasion,  whon  a  small  dose  o(  ealomd  (gr.  i.)  produced 
slight  pain  in  thin  way,  I  thought  that  the  purgative  action  bad 
been  insufficient  and  that  a  larger  doae  was  indicated  ;  the  result  of 
this,  however,  was  to  produce  very  severe  pun  indeed,  which  con- 
fined me  to  h^  and  the  houM  for  several  days,  and  made  me  qmte 
imfaappy  about  myself,  as  I  feared  that  I  had  typhlitis. 

At  this  time,  however,  I  knew  very  little  about  gout  of  tW 
intestioos.  aud  Dothtng  $X  aU  about  the  solubilities  of  the  armies 
of  mercury,  hence  beyond  a  oteutal  note  to  avoid,  as  Ear  as  possi- 
ble, the  Dso  of  ealomol  for  the  foture,  the  lesson  was  lost  opon 
ms. 

A  year  or  two  later,  when  taldog  some  cocaine  tor  purposes  of 
experiment.  I  was  surprised  to  find  that  it  w»s  fdlowed  on  sovcnl 
oeeasKms  by  ft  somewhat  similar  pain :  aod  Ibis  p«in.  partly  dQ«  1 
ItaiBk  to  ooewne,  and  partly  the  resolt  of  eold  aod  oeeasioDaOy  wet 
iasfe  late  in  the  automn.  beoacne  chronic  with  relapses,  and  awakened 
my  old  fear  of  typhlitis  aod  of  seriooa  diaeue. 

So  much  was  this  the  case,  thai  I  ooasnlted  a  friend  on  tiw 
matter,  aod,  at  bis  soggestion,  was  m^ing  up  my  mind  to  take 
several  months'  rest  and  change  of  elimate,  when  I  ehancad  (still 
following  out  my  cxpcrimeots  to  some  extant,  or  poasibljr  praapted 
by  some  previous  experieuces)  to  take  a  few  doeee  of  sslicylato  of 
Boda ;  aod  the  e&oct  was  magical ;  the  pain  was  better  sood  after 
lbs  firat  doee,  and  in  two  days  waa  gooe  for  good  and  all. 

I  now  began  to  see  that  I  waa  do*  wSmiof  bom  ssrioos  oq^e 
but  bom  a  govt  of  the  esomi,  eeeorapuned  by  a  eerteio 
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uaoaai  of  colic  onter&lgia  mid  enieritiH.  and  when  I  afterwards 
kmoi  oat  tfao  insolubility  of  the  arates  of  mercury,  I  vraa  easily  tMo 
loimderitaQd  why  thin  metal  had  produced  the  paio  on  a  previous 
occasbn  and  why  aalicylato  of  soda  hnd  cured  it  bo  complotoly  on 
tbia  lagt  ocoaaioa. 

Since  this  time  I  have  had  no  further  anxiety  on  tbc  sooraof 

this  iatfistinal  disorder;    I   have  often  had  it,  and  will  undertake 

la  produce  it  at  any  timo,  by  tho  use  of  any  of  tho  drugs  I  shall 

I'      mention  preuaCty ;  hat  I   havB  now  complota  oonJidence  that  I 

CSD  put  an  end  to  it  in  a  few  hours'  time  by  mcaoB  of  salicylate  of 

u     nda. 

H  One  of  tho  first  qsos  I  made  of  the  knowledge  I  had  thus 
Haoguired,  was  to  apply  the  Kame  argument  to  lend  colio ;  h«re  in 
Hkootbcr  metal  whuse  urate  is  iDBoluble  (Garrod).  I  have  !thown 
thak,  like  mercury,  it  diminishes  the  eicretiou  of  uric  add  and 
el«ars  it  oat  of  th«  blood,  and  like  mercury,  it  produces  inboBtiual 
initAtioQ  and  colic;  if  thin  is  so,  salicylate  of  soda  ought  to  be 
asehil  in  lead  oolic. 

And  in  the  cases  in  which  I  have  been  nblo  to  give  it  this  has 
oert»iniy  appeared  to  be  so.  and  nil  symptoms  cleared  up  steadily 
and  completely,  the  patients  doing  fully  na  well  ao  under  any 
other  tieatraent  with  which  I  am  itcquainted.  Stmilur  cases  o( 
oolio,  in  which,  however,  there  is  no  sign  of  tht;  presence  of 
lead  to  be  made  out,  will  often  yield  to  salicylate  of  noda  more 
^ekly  than  to  anything  ciso  ;  and  I  bavo  also  treated  several  cases 
that  were  oliQically  typhlitis  in  the  same  way,  and  have  every 
re«aon  to  be  satisfied  with  th«  results. 

One  of  these  was  in  the  pernon  of  a  relative  of  my  own  who  is  n 
munbor  of  tho  profofision.  i  happoned  to  hoar  that  ho  was  ill  with 
what  sounded  like  t^'phlitis,  and  I  also  heard  that  he  had  taken 
a  Aijst>  of  calomel  shortly  before  thu  attack  began.  It  ut  oiice  struck 
me  that  this  was  a  repetition  of  my  own  experiences,  and  X  w»nt 
to  see  him  as  soon  as  I  conid,  told  him  what  I  had  found  oat  lu 
my  own  case,  and  persuaded  him  to  lot  mo  add  a  little  salicylate 
a{  aoda  to  the  mixture  he  was  taking. 

The  result  was  in  every  way  ay  Batisfaclory  as  iu  my  own 
OMe;  ho  at  once  began  bo  improve,  and  in  two  or  three  days  was 
op  umI  about,  whilo  prior  to  the  admtoiHtration  of  this  drug  it 
appaarsd  only  too  probable  that  his  illness  would  be  a  matter 
of  weeks. 

Hbe  bistory  of  this  case  is  us  follows.     After  one  or  two  raUier 
dinners  and   champagne,  he  bad  a  little  digestive  dis- 
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turbonoe,  and  with  the  intention  of  puUiDg  this  n^t  be  took  4  j 
few  grains  o(  calomul,  and  a,  few  hours  later  wu  seized  whh  violenli, 
colioky  pain  in  tbe  right  iliac  region.     The  pam  came  in  atUcbJ 
which  viete  worse  alb   night  and  oansod  nausea.      There  -was  in' 
iU-dufincd  fulness,  with  tendemees  Id  the  right  iliac  foeaa,  ani, 
temperature  about  lOCPF.     He  asked  &  Deighboor  to  come  and  hm 
hiui,  and  Uy  in  bed   often  groaning  with  pain,   and   with  warm 
poultices    oonat&ntly  ap|^ed   to   the   painful  region ;     be   took 
luixture   ooDtuning  nopentho  and  e&rminatires,  and  a  corce 
obuuDod  for  bim. 

This  was  the  coDditioa  of  things  when  I  went  to  see  him,  and 
wiih  the  ooooorrence  of  the  neighbour  who  was  looking  after  bim. 
added  salicylate  of  soda  to  thfi  mistore.  with  the  resalt  mentkmed. 

There  wa«,  I  think,  no  doubt  in  the  minds  of  any  of  tis  that 
WD  wore  dealing  with  typhlitis,  or  a  cootdition  so  like  it  that  it 
deserved  to  be  treated  with  groat  respect ;  bat  tiiere  was  alio  in 
uiy  mind  no  doabt  from  the  history  of  its  caaaaiioD  that  it 
would  yield  at  onee  to  salicylate  of  9oda,  and  this  prored  to  be 
the  ease. 

Among  drugs  with  which  I  hare  from  time  to  time  prodDoad 
aomerwhat  similar  intestinal  trouUes  in  myseU  aiOk  in  addition  lo 
lead  and  mercury,  zinc  which  I  bare  taken  as  ttw  colpbato  and  as 
tiie  pho^bid«,  and  Dr.  Ringer  meoUoiiB  sine  eoUe  (''Thermpenties," 
sd.  xii..  page  354);  and  copper,  of  wbidi  tbe  same  aatbor  taj% 
(p.  353)  -  "  Copper  salts  lakuu  for  a  conaderable  tibie  is  mmII 
qoantttJes  are  said  to  give  rise  to  a  eondition  not  onliko  tbat  pro- 
dueed  by  lead  ;  for  example,  coUo  with  alteoutting  eonstipfttkiQ  and 
dlanbiBa,  and  it  is  even  said  paratjste  oC  the  tqiper  extnmitMs, 
undistingaisbable  from  that  ol  lead."  (Sea  also  a  note  on  tha  eSsct 
of  peas  ooloorod  with  copper,  in  the  Limtetl,  18S3,  roL  i^  p.  1i45.) 

I  bare,  myself,  bad  a  patient  onder  my  eare  who  worked  in 
brass,  and  had  irooH—  ro— tDMng  one  mU  headaebs,  wludii  tfw 
attributed  to  bar  work;  and  what  is  deaeribad  as  far— s  workwr's 
a^tM  bas  many  points  of  reseaabUooe  to  a  serere  attack  of  migraine. 
la  tbMe  eases  nrte  acid  faeadaebe  was  do  ioolA  das  to  an  oNrflow 
«l  ttrie  acid  tato  tbe  blood  from  that  wUch  had  pcwtow^  baett 
locked  up  and  retained  in  insoluble  eooalHBataofi  with  oofiper.  And 
«a  know  that  ai»te  al  oopper  is  inaoinUc.  as  a |miiiiiisi  lor  mi/ima^ 
ing  vie  aod  is  iMiided  od  tbe  laot.  (ArthaDd  and  Batfa^  Briimk 
iWiMJ /oasM/.  1890.  Tol.  i.,  p.  496.)  Tht  parUldL  tfamloi^  with 
lead  and  mereaiT  is  eompleta. 

In  additwo  I  ban  MSOlioaed  tbe  pam  podoesd  by  nnriliMi.  aal 
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also  diminiftbes  the  oxcrolion  of  uric  Aoid,  and  acids,  dux 
IraniMk  Mid  sulpbkteft,  espeoinll;  sulphate  of  soda,  occasionally  act 
itbs  same  way  and  c&tua  some  intestinal  pain  of  a  sitiiilar  kiod  ; 
•xpomre  to  cold,  or  cold  feet  in  winter,  oooasionaUy  produoa 
same  result,  and  all  these  factors  haw  thu  aamc  nobioii  on  urio 
thoy  dimiuisb  its  excretion  in   the  urine,  clear  it  out  of  tbe 
and    drive    it   mto  the    liver,   spleen    and    fibrous  tiasaes, 
sially  into  any  fibrous  tiesiii.^s  lliat  bAvo  hod  their  nlkalinity 
Eminiabed    by   any    previous    irritation    or    inflammabion.      They 
luco  this  effect  on  urio  luiid  uitbor  by  formitit;  insoluble  com- 
inds  with  it,  as  in  tbe  case  of  the  metals,  or  they  diminish  the 
alvent  powers  ol  the  blood  by  dimintehing  its  alkalinity,  and  undtir 
itly  different  conditionn  any  of  them  may  produce  gout  of  & 
lint,  instead  of  gout  of  the  inbostines. 
Ho  ooe,  I  &uppoae,  will  deny  that  there  is  a  large  ainouDb  oE 
DOS  tissue  in  tbe  walls  of  the  iatestiueii,  and  if  the  dbrous  tissues 
faaaia,  tnndons,  and  joints,  and  as  wo  have  soeo   also  in  tbe 
>a8  cbaptvr  tlioao  in  the  respirator)*  and  upper  digestive  pas- 
are  Uabte  to  have  urutc-ti  deposited  on  thtsiti  wlieu  tbuy  have 
llttd  their  alkalinity  diminished  by  col<J,  injury  or  irritation,  1  see  ao 
[nuon  why  the  fibrous  walls  of  the  intogtiucs  gbould  not  be  affected 
I  exactly  the  same  way. 
Thus  tbe  ca««  just  quoted  from  Sir  A.  Gurrod'a  book  might  hare 
l&caosatioD  somewhat  aa  followA : 

A  gonty  man  \ma  more  or  less  acute  intestinal  irritation  (of 
tijnpepUc origin)  cau!aing  somt;  nausea;  this  producer  collacinia;  on 
there  unfortunately  follows  exposure  to  cold,  which  raises  the 
Sty  aod  drives  the  urate  out  of  the  blood  a^ain,  and,  as  iu  other 
a  large  ooaonat  of  it  goes  into  that  pieco  of  fibrous  tissue 
'^ which  is  most  irritated  and  least  ailcniine— in  this  ease  the  fibrous 
'Itntcture  in  the  walk  of  tbe  last  eighteen  inches  of  the  ileum — this 
iMiD  furtbor  increaaea  the  irrituiUou  and  acute  gouby  iuflauimalion  of 
[ttua  portion  of  intestine  ensues,  aud  becomes  so  serious  aa  to  cause 
lb. 

I  have  DO  doubt  that  if  after  death  an  extract  had  been  made  oC 
portion  of  the  ileum  it  would  have  been  found  to  contain  far 
orate  tbao  any  other  portion  of  the  intostiae»  of  the  isamu 
weight,  and  we  tao  horn  the  points  mentioned  by  Sir  Dyoa  Duok- 
worth  (previous  quotation)  that  the  gout  may  go  on  to  deposit  erf 
arale  viaible  io  the  eye. 

I  have  recently  had  an  opportunity  of  tustiuf;  a  piece  of  inflamed 
iateMiDs  for  urie  acid  in  the  case  of  Alice  C,  aged  IS,  admitted 
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under  my  care  at  tho  'Royal  Hospital  (or  CUildroD  and  WooDMki 
November  11,  1895. 

Sb«  had  been  Bufforing  from  uppondioitis  or   pcrityphilitia  far 
•ocfw  three  weeks,  and  tbU  had  probably  gone  oa  to  local  suppcnr  J 
tfOD  before  sh«  was  seen.  ' 

She  was  put  on  ealioyUie  of  soda,  nhtcb  waa  given  by  rectum 
vhen  she  vomitod  after  it,  bub  bhis  did  not  produoo  any  marked 
•ffoot,  and  ebc  died  oa  the  filth  day  after  admission  with  geaeial 
peribonitie. 

I  am  in  doubt  in  this  case  whether  she  got  enough  salicylate 
owing  to  the  vomiting  which  was  present  on  admmioa ;  or  whether 
bhe  Wicytate  failed  because  Kuppnratton  bad  already  taken  plaoe,  as 
in  my  ecperianee  it  ta  quite  uselesii  in  gouty  arthritis  once  snppnra- 
tloQ  has  set  in. 

At  the  post-mortem  a  loeal  abscess  roand  the  appendix  was 
found,  which  bad  buret  into  the  general  peritoneal  cavity  shortly 
before  dvuth. 

I  then  took  a  portion  o(  the  caacnm  with  the  appendix  at  the 
ant  of  the  local  abscess,  and  also  a  portion  of  the  colon  from  the 
opposite  side  of  the  abdomen  near  the  splenic  flexure,  and  teeted 
them  for  uric  acid  in  the  ordinary  way. 

I  found  in  the  portion  of  ojeoom  and  appendix  *053  gr.  to  oa.  of 
aric  acid  or  xanthin,  but  in  the  splenic  flexure  so  little  that  I  ooold 
not  Feel  certain  that  there  was  any  at  all ;  while  in  the  extract  of 
cncum  the  precipitate  mtb  nitnUo  of  silver  was  quite  visible. 

I  think  it  probable  that  the  pus  of  the  local  kbaeew  would  have 
ooDtained  more  uric  acid  bad  wa  been  able  toget  ii ;  and  that  lbs 
inflamed  intestine  woald  have  oontainad  mora  earlier  in  the  disease. 

I  should  lay  absolutely  no  weight  oa  my  results  in  this  ain^ 
OMO,  but  record  it  here  merely  with  the  object  of  getting  others  to 
repeat  my  obeerration  whenever  they  have  a  ebanof,  citb<9  i&_ 
perityphlitis  or  the  ootio  prodoced  by  lead  or  other  metals. 

Again  wo  have  some  evidence  poiob'og  in  tba  same  direction : 
the  part  of  the  intestine  commonly  affieetod ;  why  ehoold  tha 
eighteen  iacbes  of  the  ileum,  or,  in  my  experienee,  the  cMcom  lad 
lowar  ilenro  be  tbe  parts  affected  ? 

I  would  suggest  that  the  reaction  of  the  iotestinal  contents  has 
•oaetbing  to  do  with  it ;  it  is  well  known  that  thoee  of  the  large 
intestine  have  an  acid  reaction,  and  it  is  not  improbable  that  Iba 
alkalinity  is  diminished  in  the  small  intestines  before  the  ileo-cvotl 
ralrea  are  reaobed. 

Again^  M.  Bondiard  ("  Leoons  sur  tea  Aoto-iatoxieAtions," 
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173).  hu  sfaown  that  ia  aertoin  dyspeptic  coDditions,  especially  in 
diliUtion  or  the  stomach,  there  is  an  cxc«as  of  acid  throughout  the 
vliole  JQtostiDal  canal,  and  such  acidity  may  cause  local  imtattoo, 
§ai  tbas  Eorm  the  titarting  point  for  n  ooncwntration  of  urateB  in  the 
ioMtinal  naJls  and  an  attack  of  gout. 

Tbeo    any  local   irritation  due  to   impacted  f»ces  or  foreign 

bedks  may  act  in  tho  same  way,  setting  up  a  IocaJ  inQammatiOD 

■ilhfall  oE  alkalinity,  which  is  aoon  complioatnd  by  a  concentration 

arrtes  on  the  irritated  spot ;  in  this  way  irritalion  in  the  venni- 

fonn  appendix  may  precipitate  a  local  attack  of  gout,  which,  as  in 

parts,  the  joints  and  vaIvo»  of  Ibo  heart  for  instance,  rocurs 

Feenra  till  a  more  or  lesii  extenttivo  legion  (pcrityphiilis]  haa 

been  produced. 

I  notice  that  recent  writers  on  thitt  subject  geaeratly  make  use 
of  the  iorm  appondicitia.  and  if  proof  ia  forthcoming  that  the  troubls 
(■igiaat«9  in  the  appendix  there  is  no  objection  to  this.  As  re- 
gards lis  gouty  or  rfatjuinatic  origin,  it  mdies  no  difforenoa  whether 
it  begins  in  tlie  appendix,  the  cebcueq,  or  the  lower  ileum,  as  Id 
I  the  oaee  recorded  hy  Sir  A.  Oarrod  ;  tho  only  thing  that  coooems 
^W  is  that  thuao  portions  of  inteatino  contain  hbrous  tiasuea  apoo 
^■vliich  urates  may  lie  precipitated  if  their  alkalinity  is  dintinish«d 
Hliy  ROoh  things  as  dyspepsia,  cold  or  irritating  subslunoes.  And  the 
Vbiitatioa  so  caused  may  recur  and  recur  and  lead  ou  to  ulccmtioa 
kod  aloagbing,  just  as  m  any  other  fibrous  tissues. 

Bat  it  will  be  niud  if  the  reaction  of  the  intestinal  centonts  has 
inytluDg  to  do  wilh  tha  gout  attack  and  its  localisation,  then  surely 
Um  stomach  shoold  be  tlie  place  of  all  others  in  which  these  gout 
aUaeka  should  occur. 

We  alt  know  tho  way  iu  which  tho  stomach  is  prevented  from 
digesUng  itself  by  the  free  circulation  of  alkahno  blood  in  its  walls, 
boi  let  there  be  loual  irritation,  inflammation  or  stasis,  then  the 
acidity  of  the  contents  does  affect  tbc  structure  of  its  walls,  and  ib 
iom  prooood  to  dij^QSt  it^olf  to  a  certain  oxtont,  and  I  can  quite 
bdieve  that  such  a  local  irritation  may  be  knpt  up  and  mode  to 
fMur  by  urate  irritation ;  and  Sir  Dyco  Duckworth  mentions  tha 
ooodttiona  found  in  one  or  two  cases  of  gout  of  the  stomach  (prei>-. 
r«f..  p.  89).  And  I  hare  seen  several  cases  of  what  I  suppose 
woald  bo  called  gastralgia,  where  the  pain  has  yielded  in  the  most 
prompt  and  decided  manner  to  salicylate  of  soda.  In  one  such 
oun  the  trouble  had  eontinued  for  more  than  twenty-fire  years.  It 
oftmo  in  attUicks  lasting  aoTen  to  ton  days^  which  were  worst  ia 
winter  or  on  exposure  to  cold,  and  better  in  warm  rooms;    tha 
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aUaoks  were  also  mado  worse  by  oalomel,  aperient  walflra,  or  acidi. 
and  there  was  a  family  history  of  gout ;  the  pain  was  in  the 
upif^atilnuiii.  atid  weis  duscribed  as  being  like  tootliacbe  ia  Uio 
Stomach.  It  is  not  a  little  remarkable  also  in  how  many  o»se%  of 
gastric  dyspopsia  odc  tiude  aalicylatos  useful  in  relieving  the  pain. 

I  would  suggest  thac  those  who  in  future  are  able  to  eetitnato 
the  amount  of  luad  in  the  orgaiiH  and  liasues  of  fatal  cases  of 
plumbism,  shoald  estimate  at  the  same  time  the  uric  acid,  to  «m 
whether  they  are  pmnanl  in  their  combining  proportioui),  and 
therefore  probably  as  urate  of  lead. 

Ftofeesor  Oliver  in  hia  interesting  work  on  "  Lend  Poiflooin^ " 
(p.  38)  poiats  out  that  duriof;  au  attack  of  lead  colic  the  pulw 
becomea  bard,  reaistant  and  alow,  and  the  urine  becomoa  scanty 
and  of  high  specific  gravity  ;  the  action  of  urate  of  lead  will  explaii^ 
every  (act  here  mentioDed. 

While  the  loud  is  causing  retention  of  urio  acid  (its  first  actioi 
the  ptJoe  is  quick  and  soft,  the  capillaries  are  free,  and  the  urini 
water  is  profuse;  but  liitt>r  ou,  urate  of  load  which  carries  uric  acid 
out  of  the  blood,  and  so  frees  the  capillmen,  is  deposited  in  Toriom 
organs  and  tiusucs,  amon;^  others  in  the  walls  of  the  intestines ; 
here  it  gives  rise  to  pain  and  colic,  and  this  (thickly  changes  the 
wholo  condition,  giving  rise  to  the  rebound  or  second  action 
lead. 

The  intestinal  pain  and  colic  produce  nausua  and  failure  of 
digestion  and  absorplion.  As  a  result  of  this,  the  acidity  of  tbc 
urine  quickly  falls,  and  tho  alkalinity  of  the  blood  rises,  this 
dissolvBB  out  BOme  of  the  urate  stores  and  floods  the  blood  with 
orio  acid,  wLich  in  turn  chuhqs  the  obatructt^d  capillaries,  slow  faig^ 
teoHion  pulse,  and  scanty  uriuc. 

Precisely  the  same  series  of  events  can  be  brought  about  by 
drug  or  combination  of  drugs  which  have  the  same  oBact  that 
has  on  tho  solubility  of  uric  octd,  and  what  1  have  called  the 
rebound  after  mercury,  opium,  isiac,  cocaine,  or  aoida,  aod  dux 
vomica  reproduces  all  the  phenomena  that  attend  load  colic,  m 
described  by  Professor  Oliver. 

But  it  will  be  suid  if  the  rifting  alkalinity  dissolves  out  tbe  ur 
of  lead  it  ought  to  reujovc  that  which  is  irntuting  the  walls  of 
intestine  and  put  an  end  to  tbe  colic ;  and  so  it  ovontuaUy  does, 
and  this  is  naturc'i;  mode  of  cure;  but  inasmaeb  as  there  is  a 
considerable  amount  of  local  irritation  and  iDflammattoo  in  the 
intestinal  walls,  the  alkalinity  of  the  fibrous  tissuas  is  lower  here 
than  anywhere  else  iu  tho  body,  and  this  is  tbe  last  place  the 
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llhdBi^  affects,  and  meanwhile  the  pain  aaH  the  inflammation 
goon. 

But  if  at  this  lime  ealicj'tatv  of  Kodu.  is  (^ron,  it  acts  as  I  have 
•bowD  best  ID  conditioDS  of  low  alkalioity,  aud  it  disaolves  out, 
and  removes  first  of  all  the  urates  in  the  irritated  intestine,  because 
Uttt  is  the  place  where  the  ulkalinily  is  lowest :  heoce,  as  obaervml, 
it  very  iftiickly  and  completely  relieves  the  colic,  and  it  does  this 
ciqiialJy  well  whether  it  has  to  deal  with  urate  of  lead,  ura>t<i  of 
Biereury,  or  urate  of  soda,  and  for  the  same  reason  that  it  is  ao 
natfol  in  goat  and  rhcuiiiatisiu,  bGcau&e,  as  I  have  pointed  out,  It  is 
a  aolrent  of  aric  acid  {Mtd.  Ckir.  Trans.,  vol.  Ixii.) 

But  orates  may  undoubtedly  affuut  other  slruoturua  that  contain 

ftbrooB  tiasues,  and,  as  EnentioQed  at  length  in  the  previous  chapter, 

I  have  seen  them  so  affecting  the  pharynx,   laryux,  trachea  and 

Urge  bronchi  on  the  one  hand,  or  the  cesophagus  on  the  other,  and 

nch  inflammatioa»  are  often  brought  on  by  expoauro  to  cold  in 

naotly  the  same  way  as  the  other  goaty  inflammations  of  fibrous 

tisaoes  we  have  been  speaking  of.     When  goat  affects  the  amy 

phigTtB,  it  caut>«s  severe  puiu  just  ut  one  spot  behind  the  sternum, 

■ad  every  mouthfol  of  food  swallowed  seems  to  pass  at  otic  poink 

erer  an  extremely  tender  bruitted  surface  ;  fortntiatuly  a  single  dose 

fl(  nlioylato  almost  completely  removes  it,  but  1  believe  that  when 

DOC  10  fersated  it  may  sometimes  spread  to  neighbouring  Qbroua 

twaes,  as  the  pericardium  or  the  diaphragm,  and  produce  more 

■erious  resulte. 

Fsitber  there  is  this  point  of  K^cut  iutorust  with  regard  to  such 
Bratie  inflammations  of  fibrous  tissues,  that  while  they  arn  com- 
monly   produced    by    the  local  effects  of    cold,   wben   thieru  are 
nlicylates  in  the    circulation,  cold  has  absolutely  no  power  of 
prodacin^   them,   on  the  coatrary  warmth  or  Lho  administratina 
of  allcaUes  vrill  now  make  them  worse,  and  cotd  or  admtaistratioQ 
of   acids    hotter    (see    the  record  of    my  own    exporienees   with 
nierenoe  to  fig.  65,  and  the  record  of  similar  facts  in  others  in 
abapter  xtI,).     And  so  far  as  1  know  there  in  no  possible  explana- 
tion of   those    facts   except    the  well  known  difforeaooa  in  the 
flolnbility  of  uric  and  salicyluric  acids  respectively. 

Drio  acid  is  soluble  in  alkalies  and  insoluble  in  acids,  henoe  it  is 
praoipitaled  by  oold,  which  diminishes  locally  the  alkalinity  of  the 
biood  and  tissue  duids. 

Salioylario  aoid  on  the  other  hand  is  soluble  in  slightly  acid 
Baids,  iDMoluble  in  alkaline  ones ;  hence  oold  aids  its  solution  and 
warmth  hinders  it ;  bence  as  recorded  by  many  observers,  warm 
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olotbing  or  wftrm  we&tKor  malcea  gout  or  rheamfttiaa)  worse  uader 
salicylates,  while  keeping  the  affecbed  parts  cool  tuakea  them  heUer, 
and  it  would  ha  iDtorcDling  to  know  how  often  wlicylatos  liav^  bo«a 
bUmad  for  not  coring  gout  or  rfaotimatism  throagh  ignoriuioo  of  ihig 
f&ot,  and  oonaequenb  neglect  to  keap  the  [^ajis  cool.  Aa  I  Bhsll 
poiot  out  ID  chapter  xvi.  aulicylutvs  &ot  very  badly  in  Iho  warm 
olimato  of  India,  and  some  practitioaors  refuse  to  call  the  orthritiB 
fcbflro  mot  with  rhoumtitism,  liccauBo  rtnlieylatos  thus  foil  to  relieve 
it ;  but  if  they  could  keep  thoir  patients  cool,  this  difficulty  about 
names  would  disappear. 

For  exactly  the  »arue  r&a.'ioa  M>lioylat68  do  cot  act  well,  as  dc 
by  Dr.  Buckler  io  the  paper  quoted  in  the  previous  chapter,  wbeE 
the  urine  ie  Qeutrul  or  alkaline,  but  he  did  not  know  tho  reasoo  of 
this,  and  ther-efore  did  not  know  that  he  oould  make  them  act  well 
by  giving  acids  in  alternate  doses  with  ibom,  or  keeping  his  paiicnts 
cuoJ.  f 

These  inflammations  again  can  be  oared  by  either  alkalies  or^ 
salieylntes  ^c))nratoly :    but  thuy  cannot  be  cured  and  are  tnada 
worse  by  a  coiubinatinn  of  the  two,  and  (or  thoae  who  still  regard 
rhouinatiBiu  as  a  disuasu  of  microbio  urtE^n,  this  (act  rtunains.  1^ 
believe,  absolutely  inexplicable.  ^M 

Then  a^ain  [  )mvo  long  thought  that  it  is  at  least  possible  that 
looking  to  the  way  in  whioh  carcinoma  tunds  to  attack  seats  of  local 
irritation,  it  may  often  have  its  way  pai'ed  for  it  by  the  chronic  utd 
rccurriiiit  local  irritation  pruJuuud  by  urates  in  tbo  tissues. 

And  this  has  been  farther  suggested  to  me  from  time  to  time 
the  interesting  artioios  on  tbo  subject  published  by  Mr.  D'J 
Power  (Brituh  ifedicat  Journal.  1893,  vol.  ii.,  p.  AdO,  and  the 
journal,  1S95,  vol.  i.,  p.  910),  and  others  (sec  Lancet,  1893.  vol. 
p.  1443). 

Then  canoer  has  been  said  to  be  rare  among  vegetarians  (Briti 
Madical  Journal.  1888,  vol.  ii.,  p.  39,  and  Laneet,  1&88,  vol.  ii., 
p.  563),  and  Dr.  Borkbart  has  pointed  out  the  resoiu  blanoe  betwecm 
the  structure  of  a  gouty  tophus  aaid  u  earooma  (Lancet,  1893,  toL  ii. 
p.  1500). 

1  think   these  points  are   worth  bearing  in  mind,  tboagh 
present  they  do  not  prove  much. 

In  tliiu  connection  a  oatic  rooorded  by  Or.  Qowers  in  the  Britith 
2£tdical  Journcl  (1894,  vol.  ii.,  p.  1333),  in  which  a  patient  who 
soffared  from  gastric  troubles  was  treated  by  oxide  of  silver  for 
a  long  time  with  the  result  that  he  got  argyria  with  wrist  drop, 
beoome  very  gouty,  and  eventually  died  tA  oaoGor,  •eems  of  some 
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oMhbM.  Dt.  Gowars  ooQSJdered  ihnt  there  was  no  connection 
UtveeD  his  other  troublt.'s  and  the  new  grOTrth ;  but  if  tbi-ro  is 
iKvUuDg  in  the  above  suggestions,  then  eorely  this  mftu'9  tissow 
•Mre  «ut^»etod  to  very  witl«sproad  irritation  by  urnte  of  silver. 

Bal  my  experience  with  regiLrd  to  gont  of  the  stomach  ttnA 
ntesUom  has  been  shared  by  utbors,  as  I  notice  in  Dr.  Goodhort's 
<f«rit  OQ  *■  Diseases  of  Childroo,"  ed.  ii.,  p.frld,  a  frequent  utouuich- 
wdhm  ia  decusribed  as  a  "  Teature  ol  the  rfaeumotio  ubild,"  and  be  also 
BMOtlons  that  I>r.  Marshall  uees  8alic;lata  of  lithia  (or  this  com- 
pkint.  "  he  thinks  with  great  advantage." 

Spoaldng  of  stomaeh-oohe  rotninds  me  that  I  hiLTo  also  myaolf 
^RB  arraral  eases  in  which  persona  who  had  indulged  in  some 
M—a  of  aoid  drinks  in  Lbo  sammer,  got  a«  a  result  a  more  or  luee 
Wffttrs  ■toroaeh-ache,  and  possibly  some  of  these  cases  also  are 
fmlUy  goaty  enteraigjae,  the  ocJd  actiag  in  the  same  way  as  the 
dnigi  EOontioDcd. 

And  mgain.  Dr.  G.  A.  SntherUnd,  writing  "  On  ootne  Symptoms 
■fifialfid  with  the  Uiio  Acid  Diathesis  in  Children"  (fin't.  Med. 
J<mr.,  18!)'2,  vol.  i.,  p.  8t)G),  roontjon!)  two  cases  of  inflammation  of 
Ibe  rarrutform  appendix,  with  marked  tundenuy  to  recur,  and  uvon 
that  the  colunli  found  in  the  vemiiform  appendix  are  corn- 
ed of  uric  acid  or  oxalic  acid. 
^L  I  am  iodebted  for  the  notes  of  the  following  interesting  esse  to 
^Bki  O.  D.  Logan,  of  Eodufeeban,  the  troatmoat,  which  he  adopted 
^^pHb  •aeoesa,  having  been  suggested  by  my  writings  on  this  subject, 
^B  "  Called  at  3  a.tn.,  od  March  15,  IK93,  to  a  (Ase  in  the  oountry, 
and  ndced  to  bring  moiphinc  witli  me.  Pound  a  woman,  unmarried, 
L  afeoot  A4  years  of  age,  sufForiag  hrom  severe  abdominal  pain  and 
\  Mfedring-  Had  arrived  the  previous  day  from  Glasgow,  wiicre  she 
had  been  fur  some  wooks  previously,  more  or  less  confined  to  bed 
Mmilar  symptoms. 
"*  Uoeas  began  in  January,  1893,  with  a  severe  attach  of 
which  '  gradually  turned  into  dyaontry,'  and  though  under 
ot  treatmont,  she  had  never  quit«  rcooverod  from  the  loose- 
of  the  bowals  and  paio.  In  October  of  the  same  year  she 
dowB  cotnplelety,  was  sent  to  Ikk],  and  liad  a  course  of  blisters 
iodine  on  the  abdomen,  with  morphine  injections.  As  tliis  gave 
improvement  she  saw  a  consultant,  who  said  that  her  womb 
wtA  «ppeodagee  were  normal,  that  she  was  siifTcring  from  some 
■amoifa,  and  advised  a  course  of  massage.  ThiK  she  had  for  a 
Boorib  :  Bays  she  felt  worse  for  it,  and  latterly  could  not  bear  the 
fais  of  mbbiog. 
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"  FoT  tbo  IftRt  tViree  weeks  the  paJn  had  been  getting  more 
and  ehe  hod  vomited  almost  oTorj'ihiog  takeo.     She  now  nqatnt' 
two  iojecliouB  of  morphia  daily  (gr.  j  eftsb),  and  e&D  get  no  reet  or 
sleep  without  them,      She  had  for  j'ears  been  subject  to  serore, 
often  '  recurriiif;   iiorvoue  headaches.'     She  had  on  one  oooasioa- 
been  confined  to  bed  for  nix  moncha,  as  the  resnlt  of  a  fall  injoringl 
her  Bpino,  but  without  any  obvious  Icaious.     8he  is  not  hysterical. 

"  On  examinntioD  I  oould  find  nothing  abnormal  bnt  the  teod«r- 
nesson  preaaui-e  all  over  the  lowdr  part  of  Ihu  abdomen,  her  hands 
were  very  shtLky,  and  she  was  much  mn  down  in  strength. 

"  I  tbought  it  would  bo  a  good  test  case  for  the  treatment 
advise,  especially  with  the  morphine  habit  she  bad  developed. 
stopped  tbo  morphine  at  onco.     I  ordered  fon^entations  witb  bolIa-1 
donna  for  the  abdomen.     Soup  and  milk  for  diet,  and  a  mixture  wit 
soda  salicylato,  mix  vomica  and  gentian. 

"  After  the  second  night  she  vras  able  to  gat  sleep,  thoc 
missed  the  morphine  greatly,  but  at  the  end  of  a  week  shedld  not] 
miss  it  at  all.     She  got  six  or  seven  hours*  refreshing  sleep  evi 
QJght,  and  the  pain  was  mnch  less. 

"  Id  ton  days  uhe  was  out  of  bud,  and  in  throe  weeks  she  was 
able  to  go  out  walking.    Had  ao  excellent  appetite,  paio  all  goee, 
bowels  qiiito  rugular,  sleeping  perfectly,  and  t^nco  then  she  hasj 
romaincxd  quite  well."  I 

This  is  an  oxtrcmoly  interesting  case,  for  it  illustrates  so  com- 
pletely many  of  the  points  I  have  mentioned. 

•  First  of  all  the  '*ner\-ouB  hoa()ach«>s"  which  I  should  havo  ver 
little  doubt  were  due  to  uric  acid,  then  the  diarrhcra  which  becama] 
chronic.  doiihtlcvsK  with  considorablc  local  irritation  in  the  intestines. 
On  the  patches  of  local  irritation  urates  were  from  time  to  time 
eoDcentiated,  and  the  treatment  by  morphine,  which  for  a  tiad 
3l«.ared  iho  blood  of  uratoe  would  favour  their  action  in  keeping  up 
the  ioteatinal  irritation,  hence  she  got  steadily  worse  oa  the  treab- 
ment;  but  us  soou  us  a  drug  was  given  which  romovod  uric  acid 
from  the  body,  in  place  ol  causing  its  storage  in  the  tissues,  the 
whole  thing  cleared  up. 

I  Diuqt  congratulate  Dr.  Logan  on  the  thoughtful  care  whiob  \»A\ 
him  to  apply  my  reasoning  and  suggestions  to  this  case,  and  on  thai 
great  success  hu  obtained  when  others  had  failed. 

Slnoe  I  first  wrote  on  this  subject,  I  have  seen  aod  beard  oi^y 
quite  a  number  of  more  or  less  similar  intestinal  or  abdbmioa^| 
pains,  which  were  promptly  relieved  by  the  administration  of  salicy-^ 
lates. 
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Thna  Dr.  Charl««  E.  Lockwood,  of  Now  York,  wiitiog  in  1894. 
mcBlionB  the  case  of  a  liidy  who  suffered  from  pain  and  soreness  iu 
the  iu3ighbourbood  of  the  csocuui,  aud  had  also  ono  of  faitr  finger 
joints  enlarged,  and  he  reported  that  ihe  pnin  and  sorenefts  begaii 
lo  le&ve  bor  after  the  fiiftt  dose  of  aalicylatc. 

Dr.  John  WatBon,  of  Newbury,  Bvrks,  wtitinK  in  tho  stuiie  year, 
nports  the  cue  of  an  old  genUemao  suffering  from  very  severe 
gouty  gEstritift ;  potash  and  soda  with  bismuth  were  given  for 
a  ireek  or  Iwo  with  very  little  saocess.  and  then  coming  on  my 
article  in  (he  PraetUumer  (prev.  ref.),  he  was  induced  to  try  aalioy- 
late  of  soda  ;  "  Uio  clToot  was  simply  magical,  he  lost  all  p&in  after 
takhig  tho  first  dose,  and  has  had  cone  since  ;  his  dyepoptic  symp- 
toms have  almost  i-ntitely  vanished  now  after  four  days'  treatment, 
aod  the  drug  has  acted  like  a  charm." 

Tit.  B.  Yeo  has  written  about  rheumatic  peritj'phlitis  lo  the 
lintisk  Mtdieai  Journal,  1894,  vol.  i.,  p.  1189,  and  the  author  called 
attention  to  his  pre^nous  writings  in  a  letter  to  the  same  Journal, 
p.  lUS.  Interesting  cases  of  appondicilia  cured  by  salicylates,  are 
recorded  by  Dr.  Bra/.il  in  the  British  Modicai  Journal,  18%,  vol.  i., 
p.  1142,  and  Mr.  J.  E.  Frazer,  in  a  letter  in  the  same  journul, 
p.  1320,  points  out  that  morphine  may  do  harm,  a  fact  which  is  also 
by  Dr.  Yeo,  and  is,  I  think,  in  evidence  in  Dr.  Logan's 
itoreeting  case,  and  I  sec  al^o  in  the  Lancet,  1896,  vol.  i.,  p.  640, 
Iftbe  record  of  a  case  of  rheumatism  of  the  orbital  oollular  tissues, 
allowed  later  by  perityphhtis,  both  troubles  yielding  to  the  admiuis- 
[inUion  of  salicylates. 

£>iagnosui  of  the  dyspepsia,  which  is  due  to  collounia,  depends 

{"ZBtbor  on  the  symptoms  which  accompany  it,  than  on  its  own 

■ipeoial  eharacton,  and  where  dyspcpaia  occurs  iu  relation  with  high 

blood  pressure,  headaehe,  fits,  or  mental  deprtission,  aglhma,  Ray* 

naud's  diseae*.*,  paroxysmal  hgemoglobiuuria.  or  Brigbt's  disease,  or 

iBltemates  with  gout  or  rheumatism,  an  in  the  case  mentionud  in 

Ldiaptor  viii.,  there  is  a  strong  presumption  that  ooUa-mia  is  at  least 

'Ooe  <A  the  factors  in  its  causation  and  continuance.    Then  it  will 

Improve  on  drags  or  diet  that  clear  the  blood  of   urie  acid,  and 

will  be  made  worse  by  administration  of  urates  (see  figs.  24  to 

38). 

In  tbe  samo  way  gout  of  tho  iotestincs  is  to  bo  diagnosed 
firom  its  relation  to  the  taking  of  matals  and  drugs  which,  under 
other  circumstances,  might  cause  gout  of  a  joint,  as  mercurj',  or 
loftd;  or  the  effects  of  acids,  acid  salts,  oold,  &o.,  as  in  the  cases 
OEwationed. 
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Tbo  indication  for  troatmout  in  tiio  case  of  tbo  dyspopsia  U  to 
keep  the  blood  free  from  an  excess  of  uric  aoid.  In  tbo  ot*9  of 
gout  of  tLe  iuti»<itiitv,  il  is  bo  ruiiiove  the  urate  from  ibe  irrit 
porb  an  >quickly  as  poasible,  by  means  of  salicybUe  of  soda. 

But  tu  both  conditions  salioylatas  are  extremely  useful, 
DOW  often  Bnd  mygdf  adding  them  on  to  bismuth  in  conditioi 
where  I  Bbould  previously  bars  given  the  latter  alone. 

The  breatinentof  a  bilioua  uttack  i>i  the  sikuie  M  that  of 
first  clear  the  Mood  of  uric  acid,  and  then  give  a  course  of  aolioylab 
to  carry  it  out  of  tho  body. 

Gout  may  abo  affect  other  Qbroas  tiasuee  almost  within  touch 
tbs  oMeuui.  such  as  ibosti  which  tturround  and  support  the  pelvic 
organn  of  the  fetuate,  and  where  inflaoiiuationof  such  tiaauee  ooonrs 
in  a  patient  who  has  other  evidences  of  gout  or  rheumatism,  or  only 
a  family  history  of  those,  salioylato  of  loda  should  not  b«  negUtitod, 
and  what  hiui  n-lready  been  said  in  this  and  the  previous  chapter 
about  ^out  of  other  Biuiihir  tibrous  tisBiies  should  he  kept  in  mind. 

The  treatment  of  int«titinal  putnifaction  is  muob  tho  aune  as 
that  of  the  nii^miue  or  epilepsy  which  it  acwompauies,  and  IboM 
who  arc  ftpccifUly  interested  in  this  matter,  will  find  an  abstrftok  by 
tho  author  in  lirain,  September,  1896,  on  intestinal  putrcfoctioo  in 
certain  ncuruaos. 

It  is  a  fact  of  DO  little  inbercsb  that  ealioylate  of  soda  which 
onros  all  those  intestinal  pains  and  colics  will  under  certain  condi- 
tions, not  only  fail  to  cure  them,  but  will  oven  produce  tbom  when 
not  otherwise  present,  .^nd  theso  conditions  are  exactly  the  same 
aa  those  in  which  it  also  (ails  to  cure  rheumatism,  or  may  cren, 
we  shall  see  in  chapter  xvi.  and  fi§.  C3,  make  the  pains  worse 
raiae  thfl  tomperatur«. 

Now  (iaUcylates  act  heot  in  eolic,  jast  as  in  rbeumatisni,  when 
the  tmuhlu  ix  acute  iiud  accompanied  by  lever ;  th«y  also  act  best 
in  the  evening  and  early  hours  of  the  night,  and  least  well  in 
tho  morning  hoorn,  and  in  theae  morning  hours  people  who  an 
taking  salioylntcs  for  (]uite  different  troubles  may  complain  of 
very  decided  colicky  pains. 

And   these  colicky   pains   while  taking  aalicyhhtes   have 
farther  interesting  characteristics  that  they  are  worse  while  wonfl' 
in  bed,  and  arc  made   better  by  getting  up  and  having  a  oold 
bath  (see  also  desoription  of  f^g.  GS). 

But  wo  have  seen  that  the  colic  produced  by  urates  alone  with* 
out  saJioylatea  is  made  worse  by  oold  and  improved  by  heat,  and  the 
painft  of    rhetimatism  are,  apart  from  salicylates,  made  b«ltor  I^j 
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beat  ftod  worse  by  cold ;    but  uoder  s&Ucylabes  they  luti  miide  bobtor 
by  eold  and  worso  by  licat,  as  we  sbftll  seo  in  ch&ptei*  xri. 

We  Khali  tbcre  aiao  ttee  that  oxteamal  ws.rmth  lusts  like  a  dOBO  of 
alkali,  and  iDcreaiteii  the  alkalinity  of  the  blood,  and  also  that 
aalieylabea  act  best  when  the  ulkaliuity  uf  thu  blood  is  tow,  and 
may  not  act  at  all,  or  even  do  baxm  when  it  is  high. 

And  the  taet  that  saeh  oolic  is  made  bottor  by  warmth  apart  from 
Mlicylates,  and  worse  by  warmth  conjoined  with  salicylntos,  shows 
that  it  is  absolutely  dcpcndoDt  upuD  ihc  solubility  of  uric  acid  in  the 
blood,  and  is  made  worse  by  aaylhing  which  inberferus  with  that 
solubility,  and  better  by  anything  which  aids  it. 

Now,  apart  from  salicylatus,  external  warmth  raises  the  alka- 
linity of  the  blood  and  increaees  the  solubility  of  uric  acid,  it  thera* 
(are  doos  good  in  colic:  bub  when  salicylates  aro  in  circulation, 
warmth,  which  xaiscs  the  alkatiully  of  the  blood  hinders  the  solront 
actios  of  these  substances  for  uric  aciJ,  and  therefore  mak«3  tha 
worse. 

will  not  go  into  this  matter  further  here,  except  to  point  out  lbs 
on  Irealuieut,  but  must  refer  to  what  I  have  already  siyd  in 
ir  ii.  on  fig.  8  and  shall  have  to  say  to  chapter  xvi. 
[qw  it  is  ob%')ous  that  if  salicylates  are  not  good  solvents  of  urio 
when  the  Alkalinity  of  the  blond  19  high,  they  may  fail  to  relieve 
eolic  sach  as  that  produood  by  lead,  when  it  has  lasted  some  time. 
and  baa  ooDaeqaeatly  greatly  lowered  urea  and  acidity  of  urine,  and 
ralaed  to  a  oorresponding  extent  the  alkalinity  of  the  blood,  and  that 
in  sucli  oonditioDS  their  action  will  bo  aided  by  giving  theui  with 
ammonia,  which  rai.<«e»  the  nxiidity  of  tho  urine,  or  in  alternate 
dosae  with  acidB  or  saltH,  which  roJHtt  the  acidity. 

It  follows  also  that  wbea  we  are  trying  to  cure  colic  with  salicy- 
lates, and  have  got  tha  pulients  well  uudtjr  thoir  inlltii^nce  we  must 
DOt  go  on  with  the  application  of  hot  poultices  or  fomentations  bo 
the  seat  of  pain. 

Mnch  moro  also  docs  it  follow  that  ^Y0  must  uovor  expect  the 
bast  a«tion  of  aalicylatea  in  cohc,  or  for  Chat  matter,  in  riieumatism 
eilber,  if  we  persist  in  giving  theui  aloug  with  the  alkaline  salts 
of  potash  or  soda,  and  indeed  the  satisfactory  action  of  aalicylatea 
ia  scute  [hemnatism  and  their  vor>-  doubtful  beno&t  in  the  chronio 
dtSMSO  is  probably  entirely  doe  to  the  different  reaction  of  tho  blood 
in  these  two  conditions. 

In  the  dyspepua  and  slight  colicky  pains  produced  by  urates  or 
b^  nrates  and  salioytates  together,  there  is  generally  a  littte  rise  of 
temperaturoi  say  to  99°  or  100^,  and  I  have  several  times  aotioad  in 
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children  who  are  taking  Balioylatefl  for  a  cold  perhaps,  that  the 
temperature  is  often  raised  to  this  extent  in  the  early  morning 
hours,  bat  falls  to  normal  when  the  dmg  is  left  off;  no  doabt  in 
these  cases  salicylates  and  alkalies  are  causing  in  the  morning  honrs 
when  their  actions  dash,  some  little  gonty  irritation  somewhere 
which  suffices  to  raise  the  temperature  to  this  extent. 
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Baynavd's  Dubahe. 

Jdbt  as  vre  bare  seen  in  the  pre\'ioutt  ch&pter,  that  the  defcctiro 
etroulaitioD  tn  tlie  gaslro-intustiual  mucous  luunibi-aQea  produced  bj- 
uric  acid,  may  account  for  raaoy  of  (he  pheuomorm  of  (1yxp«p»i&,  I 
think  that  cfaeore  is  good  reaBon  to  boli^vu  that  the  defective  circula- 
tioa  ia  tho  skiu  and  oxtrcmities  siimlarly  pioduuud,  will  account  (or 
Ihe  production  at  Raynaud'a  disease. 

The  dufectivu  cirtiultUion  is  indeed  uouimun  to  the  whole  body, 
bat  the  sliio  and  extremities  are  specially  alTccted,  Ijecivuae,  an. 
B«ynaad  poiotii  out,  thoy  ajK  the  parts  of  Ibo  body  which  are  most 
expOMd  to  toss  of  temperature,  and  becauso  as  we  have  SCuu  in 
chapter  v.  cold  in  itself  a.  powerful  contributing  factor  in  the  onusa- 
tion  of  collffimia,  and  the  extremities  again  have  a  larger  surface,  in 
proportion  to  bulk,  than  auy  other  part  of  the  body. 

It  may  be  said  then  that  Raynaud  in  his  "Thesis,"  published  in 
1663,  attributed  the  looal  asphyxia  and  symmetrical  gangrene  of  tho 
extremities  which  be  desciibeil  to  a  spasmodic  coutiactiou  of 
capillary  vesaeU. 

Ho  MkDowlodged  that  thts  might  b«  a  gonor&l  oonditioD,  affecting 
the  veBsels  all  over  the  body  at  the  same  time,  but  producing  son- 
oaa  affeots  only  in  the  extremities,  because  these  are  thu  porttona  of 
the  body  which  have  most  surface  in  proportion  to  bulk,  and  there- 
fore most  quiclily  lose  their  beat  by  conduction  and  radiation,  and 
most  early  beoome  cooled  down  below  the  point  at  which  tho  life 
of  the  tisniee  can  bu  continuud  {"  Thcei^,"  p.  166).  He  observed 
thai  at  the  time  of  an  attack  of  asphyxia  or  gangrene  of  the  ex- 
tremities, the  skin  was  uvurywhoro  cold  and  pale,  and  a  case  of 
wUcb  1  shall  presently  give  notes  shows,  I  think,  that  the  teaipara- 
tore  of  the  body  at  a  distaiico  Irom  the  seat  of  attack  falls  at  the 
time  of  an  attack,  and  rises  again  as  it  passes  ofT;  bear  in  niiud  also 
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I  shall  also  point  out  that  thero  is  good  reason  to  holiere  thnt  the 
ve&8ol8  of  the  kidney  uro  obetrocted  at  the  uine  lime  with  those  o( 
(he  skin,  and  Raynaad  himself  taeDtions  the  signs  of  this  wttboQl 
undenttiuiding  thuir  import;  and  there  is  also  as  ^vo  have  »een  some 
reason  to  believe  tliat  the  vesseU  va  the  brain,  lungs,  and  other 
visoora  aro  in  a  similar  condition. 

Raj-naud  himsnlf,  however,  giveii  no  gooil  or  Ratiafaclory  maoa 
why  thu  artcriolos  aod  capillaries  should  bi-  affoctcd  by  this  8pa*- 
modio  contraction :  it  is  true,  he  remaTks,  that  it  is  often  met  with 
in  nervous  people,  and  those  who  aoffer  from  hysteria,  epilepsy,  Ac. ; 
but  what  influenoo  ho  attributes  to  lbs  nervous  system  in  producing 
those  phenomena  all  over  the  body  is  not  very  clear. 

At  thiH  point  I  think  that  my  rusuarchcs  come  in,  und  I  have 
snggOBted  that  the  vessels  are  ooubracted  or  obstructed  owing  to  the 
prssanea  of  uric  acid  in  the  circulation  {British  Medicai  Journal, 
Pebmary.  1869,  p.  191). 

I  will  DOW  givo  notes  of  some  oases,  and  wiU  Ibui  diaouas 
Itaynaud'3  cases  and  argutueiit. 

MargarQt  C,  aged  3  years,  came  among  my  oat-patisnta  Sep- 
tember S3,  1689.  Her  mother  said  that  some  of  the  toes  of  both 
feet  were  cold  and  blue,  and  the  cliild  romplained  of  pain  m  tbem. 
The  right  foot  wus  Htrua  to  bo  bino-black,  cold,  ant]  tendor,  as  far  u 
the  middle  of  the  metatarsal  bones,  the  left  foot  had  the  second, 
third,  and  fourth  toes  blue-blaok  and  cold,  and  the  colour  oxtonded 
in  lines  a  little  into  the  solo  of  the  foot.  Second  sound  of  heart 
rdatively  loud.  Putae  irregular  aitd  marked  plus  tensi<Hi.  Had 
measles  twelve  months  ago,  and  pertussis  the  sumo  timo.  Has  not 
had  any  fever  lately.     Has  three  sisters  who  are  all  well. 

Father  subject  to  gout,  his  family  also  subjeot  to  it  and  to 
phthisiH.     Mother  well. 

Thu  fuut  wcru  wrapped  in  wool  and  a  quarter  of  a  tab«lla  of  nitro- 
j^yoerine  given  frequently,  and  sbe  was  admitted. 

Sept.  31. — Uuch  better.  Feet  are  hot  and  a  little  tender,  bm 
the  colour  and  coldness  have  both  gone.  Pulse  330;  heart,  6re( 
sound  rather  weak,  second  sound  relatively  laud.  Urine  of  the 
attack  yesterday  gives  a  uric  acid  urea  rolatiou  1  to  8-9.  An  enor- 
mous excBss  of  urio  acid,  but  there  is  no  albuminuria.  Given  a 
little  dilute  aitro-bydrochlorio  acid  and  nii.  of  tincl.  opit.  twice  a 
day. 

September36. — Qoiug  on  well;  uriuo  of  this  day  gives  a  relation, 
of  one  acid  to  urea  1 — 30*7. 

September  27. — Had  another  attack  in  the  evening,  the  left  foot 
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being  most  ttfTocteci  this  time ;  it  vm  blue  as  far  as  the  aiikle.  In 
the  right  foot  only  two  or  three  toes  were  blue,  just  the  reverse  of 
the  previous  attuck.  Watt  iigaiu  given  iiitro-gly curiae.  Unae  of 
the  att&ek  (probably  a  mixture)  gave  uric  acid  urea  reUtion  1  to  23. 
Crine  Uter  on,  afur  all  the  nitro-^lycoriue  hud  btiea  givoii,  1  to  53. 
The  firsit  lot  of  urine  w&s  a  conBidE>rahle  (juanlily,  460  cc,  and 
probAbly  iacludcti  uniio  huforc  aa  wuU  as  during  tho  attack;  bcnco 
Ate  relatively  small  amount  of  uhc  acid — 1  to  22 — as  oomj^ardd  to 
1  to  8  in  first  attack.  The  great  etfoct  of  uitro- glycerine  on  the 
excretion  is  well  shown  in  the  excretion  I  to  53,  which  is  io  njarked 
oootntat  nitb  I  to  22. 

September  28. — Nearly  all  right  agaiu  aud  only  a  few  scuttorcJ 
pateehiA  and  some  oedema  marked  the  parts  of  the  feet  affected 
yeiterday. 

U  waa  now  noticed  that  there  was  some  peeling  on  the  handn 
and  cbcst,  and,  thinkinjj  that  she  might  bavu  had  scarlet  fever,  she 
wae  sent  out. 

Her  mother  denied  that  she  hail  had  any  rash  or  sore  throat 
prenoQB  (o  admission,  and  I  saw  her  a  few  days  later  at  her  own 
home,  and  examined  her  mster,  who  lihowed  no  signs  of  peeling. 

Eliza  tl.,  aged  6.  Admitted  under  my  care  ld  Qxo  UqjbX 
Eospit&l  (or  Cbddren  and  Women,  November  27,  1800. 

Hor  family  hare  always  lived  in  Loudon.  Thero  are  three 
brothers  and  Histern  younger,  and  one  older  than  the  patient. 
Mother  bos  had  nine  ohildma  boru  alive,  uc  miacarriagos. 

Mother  is  subject  to  oough. 

MotJior's  mother  atid  mother's  brother  had  rheumatic  (ever. 

Father's  mother  had  "  chalk  gout." 

No  ogno  to  family. 

Patient  had  measles  and  bronchitis  when  15  months  old,  and 
whooping  oough  at  4  years  old. 

[  Byelids  and  face  generally  very  pale  and  puffy.  Has  con* 
jtmcttTitia  and  opacity  of  coruc-o}. 

On  admbsioQ — pulse  130,  temperature  lOO',  respiratioa  21. 

Soon  after  admissioo  she  passed  some  urine  which  was  almost 
bUek,  threw  down  a  gramous  depasit,  and  oontainod  a  large 
kinoant  of  albumen.  A  few  hours  later  it  was  the  colour  of  dark 
sherry,  and,  later  stilt,  quite  uurmul. 

December  1. — Urine  to-day  amber  clear,  acid,  1018.  Phos- 
phates. No  albumen.  I  oxamined  her  hciart  and  found  redu- 
plication of  the  first  sound  between  the  apex  and  the  left  border 
ol  bhe  stumum,  and  a  loud  second  sound  both  ul  apex  and  base. 
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Pulse  ijnick,  80  to  105,  iixegQlar  io  force  And  lime ;  and  it  was 
difficult  to  judgo  by  bho  Gii(<or  us  bo  tbu  teu^ion,  but  pulse  tracings 
Bhuwed  ut  bimea  couaidoraMe  leasioa.  Wbeti  lUe  puluu  was  qoick, 
I  think  probably  ther«  was  some  fatluro  of  che  heart,  and  tension 
was  not  well  maintained  on  this  aoooant. 
6pl(!«n  dulneaii  normal. 

Tbu  uriuo  ot  Noveuibur  ^S  was  port  wiae-oaloQred,  with 
grumous  sodioiont,  1016.  Contained  a  very  large  amoont 
albumon  (about  10  or  12  parts  per  1,000,  Edbaoh).  Gave  btcnia- 
globin  lilies  with  the  apectroacope,  and  s.  relation  of  uric  acid  to 
urea  of  1  to  30. 

Deoember  3. — "The  child's  bauds  wer«  washed  wibb  cold  water 
at  6  a.m.  After  tbiH  ehe  w&a  well  till  1  p.m.,  when  she  began  (o 
complain  of  pain  in  the  bands,  which  were  seen  to  t>a  quite  blue 
up  to  the  level  of  the  trrist.  Thia  bluaness  persisted  up  io 
I.IO  p.m.,  when  the  colour  only  retuaiaed  beuoatb  tbe  fiuger- 
nails :  the  rest  of  the  hands  were  red,  poffy,  and  markedly  swollen, 
but  quitu  cold ;  the  pullintiBR  and  redness  gradually  faded,  and  at 
2.30-  p.m.  tlie  handa  were  normal  in  appearance  and  temperatora. 
Pulse  80.  no  marked  plus  leDHion  danug  the  atago  of  bluuDom  and 
oougestioQ.  Heart  6rst  sound  prolonged,  second  sound  accentuated 
at  apux  and  base.  The  child  had  markud  pallor,  and  appeared  to 
have  int«nHQ  headache  dunag  the  attack  in  the  hands,  but  said 
she  did  not  know  what  was  tho  matter,  and  bod  do  bcadaobe.  At^ 
2.30  p.m.  she  eat  up  and  began  to  play  with  bor  toys. 

"  Blood  drawn  from  finger  as  congestion  stage  was  passing  off 
showed  marked  excess  of  white  colls,  which  wore  aotivcly  tnotils 
and  putting  out  many  proces<4es.  Bed  corpuscles  formed  bad 
rooloaux,  and  scattered  among  tbcm  wore  colleotiooa  of  bright 
refracting  nuclei  about  the  size  of  one-sixth  of  a  rod  cell,  and  it 
appeared  aa  if  in  pLacos  tlie  oolls  bad  burst  and  discharged  their 
contents."  I  am  indebted  for  the  above  description  of  an  attack 
and  thtt  condition  of  the  blood  to  the  notes  of  my  colleague,  Dr.  S.  < 
W.  Wheaton,  who  was  then  Begiettar.  ' 

Docombor  4. — Urino  of  twenty-four  hours,  ending  this  morning, 
daring  which  there  was  no  attack,  was  19  ozs.,  amber  smoky, 
turbid.  1020.  ftuutly  acid.  No  albumen,  some  pfaospbatcs,  crio 
acid,  urea  relation  1 — 17.  i 

Had  actacks  of  local  asphyxia  io  hands  or  feet,  or  both,  on 
Daoember  6,  7,  8,  9.  On  the  lltli  and  12bh  there  were  no  attaoln, 
in  spite  of  hor  hands  being  wasijed  in  cold  water  as  before.  The 
abovo  attacks  lastvd  from  ton  bo  fgrby  mtnubes,  and  ahtflDtioo  wu. 
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directed  to  them  by  the  child  compIaintDg  of  pain  in  the  effected 
members.  Thoy  wurc  uot  iiccomp»uioil  l)y  any  marked  htie  of 
temperature,  or  followed  by  biBinogloblaurLit,  in  fact,  the  tempera- 
tnro  wu  sub-normal  all  the  timo. 

Docembor  13, — Urine  of  twenty- four  hours,  Badiag  3  ii.m. 
to-day,  34  oza.,  pale  amber,  turbid,  Qcutral,  1016,  Urea,  1*2  per 
neat. ;  uric  acid,  0-04701  per  ooot.  Kolatioo,  1  to  S5.  Woight, 
SSlbs.  Urea,  3-5  grains  per  pound,  which,  for  a  child  of  her  age,  is 
f«iy  low,  and  shows  failuro  of  aotrition. 

Had  a  slight  ntt'wk  in  the  right  hand  at  7.15  this  morning, 
Itfting  t«D  minutcfl. 

DeeomlMr  15.— Urine  of  twenty-four  hours,  25  ozs.,  p&le  ombur, 
afi^tly  acid,  1019.  tJrea  1*4  por  cent. ;  uric  acid,  0-05712  p«r 
e«ot.     Relation  1—23. 

Ure*  still  very  low.  She  is  on  farinaceous  diet,  and  sialer  saya 
^o  is  riwa>-a  very  huogry  (had  she  boon  starvwi?).  I  ordered  her 
to  b*TC  laeat  and  be  fed  ap.'  No  doubt  this  low  nutrition  and 
r«tative  exoesa  of  uric  acid  '19  tha  cau^o  of  all  hor  troubb, 

December  16. — II.^d  four  distinct  attacks  in  handn  and  feet,  first 
at  11.25  a.m.,  second,  4.25  p.m.;  third.  4*50  p.m.;  and  fourth, 
5.30  p-m.  Urine  passed  between  9  and  11  a.m.  to-day,  2^  os., 
amber,  turbid,  neutral,  1035.     Urie  acid  uroa  relation,  1—19. 

TJnoo  11  a.m.  to  1  p,m.  (being  a  mixture  of  the  urine  corre- 
sponding to  the  ftttacit  at  11.25  a.tn.,  tasting  twenty  minutes,  with 
the  arioo  of  thu  rumaioing  one  hour  uud  forty  minutes  free  from 
iaW»ck).  1026,  faintly  acid  ;  uric  acid  to  urea,  1  to  33. 
^B     There  was  thus   apparently  less  uric  acid  at  the  time  of    the 
Hlfetaok  than  before  it,  but  as  T  have  pointed  nut  in  the  cane  of  head* 
^ri>c^>  epilepsy,  and  other  paroxynmal  effects  of  uric  acid,  there  is  a 
nriatjon  in  th«  excretion  in  both  diroctions,  a  plus  oscrction  durintj 
the  atlack,  and  a  minus  before  or  aft^r  it,  or  both,  and  when  the 
npaiwtioti  is  not  accm-ato,  as  in  ellfjht  attacks  it  can  very  rarely  be, 
the  minus  excretion  before  or  after  the  attack  more  than  baUaces 
the  plus   excretion    during  the  attack  (which    only  lasted  twenty 
minates  out  of  two  hours'  urine),  and  we  gat  the  result  here  shown, 
aemely.  that  there  was  a  groater  excretion  iu  the  two  hom-s  before 
the  attack,  than  in  the  two  hoars  including  the  attack ;    tu    both 
periods,  however,  there  was  a  coosidorablo  excess  of  uric  acid,  and 


I  Hi  not  at  thia  tian  know  lb*t  mo*t  dirucllir  tutroduood  uric  »oid  lata  tb* 
body,  or  I  abvald  not  bnva  ordond  h,  sod  do  doabl  tbis  putly  aocoaotod 
Uia  coniiaued  exoou  ot  thii  suluiance  iu  tti«  uriiu:. 
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the  urine  is,  after  all,  but  an  imperfect  index  of  ihe  amouab  of 
acid  in  the  blood.     (See  p.  74.) 

December  19. — Had  no  attack  on  the  17th  and  I8th.  To-day 
she  hdid  an  abtiwk  at  1.50,  iastiof;  only  ten  minatca,  bub  toUo^od 
by  a  riti«  of  temperature  to  102*8°,  and  the  imne  paaaed  next  after 
this  at  5  p.m.,  coubaioftd  bHemoglobin. 

Urine  passed  at  1  p.m.,  before  the  attack,  pale  amber,  slightly 
aoid,  1,026:  uric  auid  to  urea.  1 — 31. 

Urine  paeeed  at  6  p.m.  (the  Qrat  after  the  abbaak),  grumoos  red- 
bromi,  with  powdery  sediment,  etroiigly  avid,  L030.  Haetnogtobin 
lines.  Much  albumen,  but  part  of  the  burhidily  oLears  with  hett 
(?  urOibus).  Uric  acid  uroa  ralatlon,  1 — 22.  Total  urea  in  100  cc. 
wan  49  gra.  Total  uric  aeid,  2-2  grs.  Total  acidity  reckoned  M 
oxuliu  acid,  5-8  grs.  Etelatiou  of  acidity  to  urea,  I — 8*4,  that  is  to 
gay,  acidity  wax  low,  and  with  a  low  acidity  we  had  a  lar^  excretion 
of  uric  acid,  1 — 33.  But  I  said  above,  the  urine  was  strongly  actd  ; 
bow  then,  it  may  be  asked  was  the  acidity  low?  I  reply  that  the 
urine  (as  Ib  generally  the  case  witli  exoesa  of  aria  aeid  in  the  blood] 
was  a  very  concentrated  one.  and  the  excretiou  of  water  small ; 
henct)  the  apparent  acidity  watt  high  ;  bub  when  we  came  to  reckon 
the  total  acidity  by  the  udc  of  the  total  urea  or  the  hourly  czorelion 
of  acid  in  grains,  we  find  that  the  acidity  ia  relatively  low,  for  we 
only  find  I  grain  of  oxaliu  acid  for  8*4  grainti  of  ur«s,  whereas  my 
tOKarches  »how  that  taken  over  a  long  period  of  time,  the  relatioofl 
of  acidity  to  urea  is  1 — 6'1 ;  1  grain  of  oxalic  acid  for  every  G*l^ 
grains  of  urea,  whereas  here  we  only  got  1  grun  for  8-1  gruaa  of 
ui'oa,  BO  that,  as  I  uaid,  acidity  ia  really  low,  though,  estimated  only 
with  a  piece  of  litmus  paper  it  would  appear  high.  Such  \»  tk^^ 
difference  between  csact  and  inexact  investigation,  a  diffeteoce,  ^| 
regret  to  say,  not  utway»  apprucinbod. 

What  really  happened  in  ihu  attack  of  hemoglobinuria  was.  I 
b<.ve  no  doubt,  somewhat  as  follows : — At  the  tbne  of  the  local 
■i^hyxia,  1.50  p.m„  there  wan  intense  Qolliemia,  and.  an  euonoous 
AxontiOD  of  urio  acid  in  the  urine,  having  bho  relation,  say,  1 — 8  or 
I — IS,  but  in  this  aase  the  attack  only  lasted  for  ten  tnitiutes,  and 
the  excessive  excrotion  only  wept  on  probably  for  half  an  hour,  hut 
we  unfortunately  got  no  arine  passed  till  S  p.m.,  nearly  three  hours 
latur.  MciLiiwhilo  the  temperature  has  rinen,  the  alkalinity  of  bh^H 
blood  has  diminished,  the  excretion  of  urio  acid  has  fallen  groatly^ 
possibly  down  to  I — 40  or  1—50,  showing  that  there  is  no  longer 
any  exceiis  nf  it  in  the  blood,  and  the  aoidity  of  the  urinu  has  rifien 
(it  was  possibly  alkaline  at  the  time  of  the  attack),  but  the  blood 
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.beea  flooded  with  bnino^lubm.  and  tUia  slowly  finds  its  way-  out  by 
Ik*  kidney.  Thu  result  is  ib.%i  in  the  urine  passed  at  6  p.m.  we 
iHve  plenty  of  hiemoglobin,  a  low  acidity,  m  krge  oxcretion  of  unc 
Mid.  1 — 32.  Cbcnigb  tbis,  in  all  probitbility,  was  tbe  product  of  a 
mixture  of  the  very  much  larger  excretion  ilurinK  tbe  attack  with  the 
nry  much  smallor  in  ttiu  2^  houi-a  (hat  (oUowed  it,  »i>  that  the  r«;Ia- 
Uoa  of  nrio  acid  is  reduced  from  1 — 8  to  1 — S3  ;  juat  as  the  acidity 
ifl  a  mixture  of  tbe  alkaline  urintt  of  the  atbusk  with  the  hlf^hly  acid 
ariae  of  the  2j  honre  following  it,  when  with  high  tempemtare  there 
»oakl  oeiiaidly  be  a  rise  of  urinary'  acidity,  and  a  oorrespoiidiog  fall 
in  lfa«  alkalinity  of  the  blood. 

Now  that  I  have  ffone  into  tbeMj  matters  at  hingth,  I  aball  not 
require  to  repeat  tbe  explanatioa  of  the  same  phenoineaa  in  subse* 
ipent  Attacks. 

Or.  Whcotun  examined  the  blood  one  tiour  l>efoce  aa  attaok,  and 
(oaod  3,tMX),000  red  celU  per  cubic  millimaCer ;  ho  again  examineij 
il  oo«  hour  after  aa  attack  during  htemo^lohinaria  and  found 
2.990,000  eelU  only,  a  very  great  diminution.  He  repeated  the 
examioatioQ  on  two  subaequeut  ucciisions  with  similar  results ;  and 
Abo  foond  bbat  the  blood  after  the  attack  showed  increase  of  wbitu 
eells,  and  Increaso  of  eoaguIabiUty. 

December  20. — She  had  an  attack  of  local  asphyxia  in  both  fe«t. 
Wrting  from  G.5>?  to  7.30,  and  followed  by  a  rise  of  toinpeFature  to 
99-8^.     The  nrioe  passed  after  this,  at  8  p.m..  coDtained  faiemoKlobin. 

Some  urine  passed  befora  {?  how  lonij)  tbe  attack  gave  a  relation 
ot  urie  acid  to  urea  1  to  28,  and  that  passed  at  S  p.ui.  containing 
hiKDOglobio,  gave  a  relation  1 — SO.  Here,  again.  I  have  no  doubt 
Ifaere  was  an  admixture  of  tUo  oxcrvtion  of  before  or  after  with  that 
of  duriag  tbe  attack,  but  aa  I  was  unable  to  obtain  definite  informa- 
tioa  as  to  the  hour  at  which  thd  specimen  bofore  the  attack  waa 
passsd,  no  valid  conclusion  can  he  drawn  from  my  results.  I  got, 
moajr  Buch  results  with  the  uric  acid  headache  buforo  I  found  out 
lh«  imporlauut:  of  suparatin^j  carefully  tbe  urine  of  tbe  attack. 

Uecember  "23. — Local  asphyxia  in  the  toes  ol  both  feet  3.20  to 
S.3S  p.m.,  or  lasting  alightly  till  4  p.m.  Urine  passed  during  the 
atttck  of  a  pale  port-wine  coloui'  (a  mixture  of  before  and  during), 
slightly  turbid,  alkoiiiie.  102J ;  uric  aoid  to  urea  1 — 23. 

Urine  drawn  by  catheter  ab  4  p.m.  (tbe  end  of  the  attoek,  exora- 
Uoa  of  about  half  an  hour)  dark  port-wine  colour,  browuish  deposit, 
Istiglitly  acid  ,  uric  acid  to  urea  1—28. 

Tbe  remarks  1  mudv  before  about  the  atfuots  of  admixture  apply 
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On  Ddoember  21  she  paseed  some  hemoglobin  at  6.19  p.n)., 
■gaiD  on  the  S4th  itt  1  p.m.,  and  on  the  25th  nt  9.%]  a.m. ;  in  none 
of  these  caeea  wan  the  pasdage  of  the  hiomoi;lo'biii  apparently  pre- 
ceded by  toca]  asphyxia  ;  pos^bly  the  attack  escaped  observaiiOD  ; 
the  obild  was  very  heavy  and  doll  is  the  attacks,  and  if  other 
ehildreo  were  muking  a  noteo,  bcr  first  cry  of  pjiin  titight  not  have 
been  heard.  Later,  on  December  35,  however,  5.15  p.m.,  both  feet 
were  affected,  and  remained  ao  for  about  an  hour,  and  the  urine 
passed  at  6  p.m.  contained  bicmoglokia,  as  also  the  specimen  oext 
paeeed  at  6.15  a.m.  on  the  36th,  but  that  at  9  a.m.  on  the  26th  was 
clear. 

December  2S. — She  had  an  attack  in  which  the  left  foot  led  the 
way,  and  via,ii  followed  by  tho  ri^bt  from  6.15  to  7,30  p.m. 

December  20. — The  hands  and  feet  were  both  affected  from 
5  p.m.  to  6  p.m.,  and  the  tomporature  rose  to  100-8°,  but  the  attack 
waa  not  followed  by  hemoglobinuria. 

December  SO.^The  feet  and  hiiudB  wore  affoctcd  from  3  to  3.45 
p.m.,  and  again  from  5  to  8.30  p.m.  The  urine  passed  at  8,30  p.m. 
contained  hamoglobin,  and  thut  at  9.30  the  same. 

1  did  not  estimate  the  uric  aoid  urea  relations  in  any  of  thesa 
speoimens,  because  it  did  not  a;ppear  to  mo  that  the  separation  was 
aufficiently  accurate  to  luaku  it  worth  whil«  to  do  so ;  the  attacks 
were  ehf^ht,  iaating  from  only  a  few  minutes  to  half  an  hoar, 
and  in  no  aini;le  instance  was  the  urine  corresponding  to  ths 
attack  obtained  ocparately. 

In  the  previoua  more  severe  case  of  Raynaud's  disease,  where 
an  attack  lasted  nearly  twenty-four  hours,  there  was  much  less 
difficulty  about  obtaininf;;  the  oxcrelione  corrospoadiug  to  the  attaok, 
and  T  got,  att  I  have  nald.  a  relation  of  1 — 8.  Tliat  is  to  say,  wHh 
the  more  severe  and  prolooj^ed  attack  there  was  a  ^roater  andi  more 
«entinuouB  exoese  of  uric  acid  in  the  blood  and  urine. 

December  31. — Hjinda  and  fecit  aiTeetod  from  5.15  to  7.30  p.m. 

1891.     January  4. — Left  hand  affected  from  .^,25  to  4.10  p.m. 

January  5. — Hands  and  feiit  atfeeted  Irom  9.30  to  10.45  p.ni. 
Bight  hand  atfocted  from  1.5  bo  1.30  p.m. 
,,       6. — Hands  Affected  from  1.30  to  2.30  p.m.,  and  tempera-' 

ture  rose  to  Sa^*". 
„       7.— Hands  affected  from  9.50  to  10.10  p.m. 

1  affected  from  5.10  to  5.35  p.m. 


Bi^ht  han 
Both  foot 


14.— 'Both  hands 


6.45  „  7.15 

6.45  „  7.45 

6.8  „  6.*i5 
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Jauoary  15. — I  exuratned  the  urine  of  twenty-hours  ending  3  p.m. 
to^ay.  16  oz. ;  sp.  gr.  1018.  and  found  : — Urea,  1'7  por  cent. ;  urio 
Mid,  0'063tH  per  coat. ;  lot^  ureti,  I(jl  gra. ;  uric  acid,  6-2  grs. ; 
uidity,  15-7  gr«. ;  oric  acid  to  urea,  1 — 27  ;  acidity  to  urea,  1  to  9, 
TbJB  shows  chat  urea  is  still  verj-  low  per  pound  of  bodiy  weight 
lor  »  child,  ticidiiy  is  low,  and  uric  acid  bigli;  hence  recuirent 
exceaa  ot  uric  acid  in  the  blood,  which  is  the  cause  of  all  our 
troable. 

She  is  up  and  going  aboot,  but  seems  dull  and  cross.     Eyes  still 
*(xy  bad. 

January  17. — Feet  affeubed  from  12.5  to  12.45  p.m. 

id.— Bot,b  haud»  oJIected  from  lO.SU  to  11.15  a.m. 
Left  hand  atToctul  from  5.S0  to  6.30  p.m. 
„        19.— 'Feet  and  handtt  affected  from  5.45  to  6.30  a.m. 

Bighb  hand  afToctod  from  5.10  to  6  p.m. 
.r       '20'        ..  I.  >■    6  to  7.15  a.m. 

„  11  to  11.30  a,™. 
„  S3.— Left  hand  affected  from  5.10  to  C.15  p.m. 
On  this  day,  h»  the  attacks  seemed  to  be  pretty  frequent,  I 
iletermiDod  to  treat  the  urio  uiCtd,  and  she  was  oocordinfjly  put  on 
nlicylate  of  sodu,  gr.  riij.  three  times  a  day  after  meals,  and  liad 
Um  first  doee  on  the  e%'ening  of  January  22,  after  tho  forty.aeooud 
•ttadc  of  asphj-xia.  She  wae  also  given  a  small  dose  of  acid  and 
strychnine  three  times  a  day  to  aid  the  action  of  the  salicylate. 

From  ihtii  Hhb  wont  for  twenty  daya  right  off  without  any 
atteek  whatever,  her  iorty-third  attack  of  local  asphyxia  occm'ring 
at  9  p-m,  on  February  11,  while  out  on  the  roof  of  the  hospital. 

Janumry  29. — Better  and  more  cheerful,  and  all  the  nurses  bear 
witness  to  the  improvetnent  in  her  temper,  though  her  eyes  are  still 

^bruary  5. — Still  no  attack,  and  temper  continues  to  improve. 
Vesterday,  however,  the  temperature  rose  to  lOl'S"  at  10  p.m., 
bat  there  was  no  sign  of  an  attack  in  limbs  or  uriiiu. 

February  11. — Attack  while  on  roof  at  2  p.m.,  pari  aSectcd 
not  stated. 

February  13. — Feet  and  ba.iidg  atfectod  11  a.m.  to  1.30  p.m., 
WW  out  OD  the  roof  early  in  the  morning. 

February  U. — Seems  well  In  heiaoU,  and  is  singing  away ; 
MlioyUt«  mixture  to  be  given  four  timea  a  day. 

February  19. — No  atlacke  ;  has  been  on  tho  roof  twice  for  about 
an  hour  each  time.     Going  on  well. 

Pebmary  22. — She  bad  bor  forty-Bfth  and  last  attack  in  both 
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ears  from  7  to  6.30  s.ia.,  and  it  la  noted  tfaat  tun-  bempor  irae  Tery 
bad  at  &e  time  of  the  attack. 

Febnury  28. — Temper  ie  maoh  better  novt  than  before  salioy 
vu  begun. 

March  5. — Still  no  attacks  in  spite  of  exposure  on  the  roof  fai 
Ifae  oqld  of  tiifl  inoriuQC  at  7  a.m.     All  drugs  loU  oR  to-day. 

She  wae  on  the  roof  on  February  17,  16,  36  and  27  vitbout  ao; 
effect  beiofT  produced. 

Itfarch  9. — Weather   very    oold  with    a   gtroag  eaat  wind. 
salicylate  wa»  resumed  again. 

March  12.— Wae  ou  tbe  roof  at  7  a.m.  to-day.  Thermooietee' 
27=F.     No  effect. 

She  now  wont  ou  qoile  well,  her  temper  keeping  placid,  and  she 
seemed  bright  and  happy  in  spite  of  tbe  condition  of  the  eyes,  which 
remain  so  bud  that  she  can  only  see  very  indistinctly,  and  is  afraid 
to  walk  or  run  by  henolf. 

May  7. — Well  in  heraalf  nan-,  bat  had  an  attaok  of  toneilliUs 
aboat  two  weeks  ago,  for  which,  as  another  child  in  the  ward  had 
diphtfasria,  she  was  isolated  :  she,  however,  got  quite  well,  and  had 
DO  sequoUo. 

About  a  week  ago  1  put  ber  on  small  dosos  of  liq-  ealois  oblor. 
with  a  view  of  trying  whether  I  oould  produce  some  retention  of  uric 
acid,  aitd  l^hen,  by  bringing  it  out  into  lbs  Idood  again,  produce  an 
attack.  I.  therefore,  examined  tbe  urine  of  twenty-four  hours  end- 
ing this  morning,  and  found  total  urea  187  grs.  urio  aoid  7  gr«. 
Halation  1 — 3(i.  .<Vcidity  wils  tttUl  low,  bat  urea  bad  riaen  aomewbat 
in  accordance  with  the  improvement  in  the  child's  general  cooditioo, 
being  now  about  4-6  grs.  to  the  pound,  It  seemed,  however,  that 
with  this  continued  low  acidity  I  was  not  Ukely  to  produoo  much 
retention  of  nnc  acid,  and  I  tboreforo  gmvo  op  the  attempt,  and  sent 
the  child  home. 

June  S3. — She  still  attends  aa  an  out-patient;  is  cheerful  and 
well,  getiing  fnt,  and  has  had  no  attaok  of  any  sort. 

Sho  bad  thus  altogether  46  attacks  of  local  aepbysia  and  9  of 
htemoglobinuria ;  12  out  of  tbe  i5  attacks  oceun-od  in  52  days 
from  December  2.  1890,  to  January  22,  1A9L,  itnd  3  attacki  in  31 
days,  from  Jaiiu^y  23  to  February  23,  1S91.  In  tbe  week  ending 
Januar)-  22,  the  day  ou  which  salicylates  were  began,  ahe  bad  8 
attacks,  and  thon  she  went,  as  I  have  aaid,  20  days  without  an 
attack  At  all;  then  came  3  attacks  in  the  next  U  days,  and  after 
that  none,  in  spile  of  cold  weather  (as  our  winter  certainly  did  not 
end  on  Pebroary  32)  and  exposure  on  the  roof  as  before. 
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The  points  of  greatest  intorest  to  me  arc  the  paJlor  and  hoewlache 
which  occurred  during  an  attiLok,  as  deeoribed  by  Dr.  Whcaton. 
The  fact  that  bar  temper  waa  generally  bad,  and  was  worse  in  the 
utMks ;  also  that  it  improved  when  salicylates  woro  given,  to  euoh 
I  marked  extent  as  to  he  noticed  by  all  who  saw  her. 

Washing  bcr  hands  in  cold  vraier  or  exposure  to  cold  on  the 
paticatft'  airlDg  ground,  the  roof  of  the  hospital,  seemed  on  fiovorai 
oeeasloiM  till  she  came  under  the  influeuco  of  sulicyktet;,  to  preoipi- 
IU6  attacks,  and  I  thiulc  that  tbia  is  of  gome  interest  from  the  point 
d  riew  of  the  possible  causation  of  the  obstruction  of  on,pillarieB  by 
e^loid  uric  acid  (sec  p.  119).  For  it  seems  probable  that  local  cold 
□ay  increase  locally  the  precipitation  of  colloid  urio  acid,  and  that 
ihis  will  be  more  KerioUH  the  greater  the  cold  and  the  greater  the 
amoiint  of  uric  acid  in  the  oiroulatioa  available  for  locaJ  preclplta- 
tioB.  When  an  attack  only  followed  some  hours  after  exposure  to 
Mid,  it  is  poasiblo  that  the  bands  aever  recovered  thotr  warmth  and 
that  aome  amount  of  precipitation  waa  goi&g  on  the  nholo  time. 
t}r.  Wbeaton's  oheervation  of  increased  coagulability  of  (be  blood  is 
Also  interesting,  as  the  presence  of  colloid  urto  acid  might  to  some 
txt«nt  account  (or  this. 

The  cose  also  illustratos  Iturly  well  the  fact  observed  by  otters, 
that  the  attacks  are  generally  in  the  morning  ;  and  this  oorrosponds 
with  the  well-known  fact,  thai  the  greatest  excretion  of  uric  acid  in 
ttie  urine,  and  probably  the  greatest  ootltemia,  occurs  in  the  ulkaliae 
tide  of  the  momiag  ;  and  in  the  morning  aleo  we  are  moBt  likely  to 
iDMt  with  that  oombin»tion  of  urates  with  phosphates  and  alkaline 
■alts  which  may  induce  the  colloid  state  to  make  its  appearance. 

Dr.  Whcaion  nays  that  the  pulse  during  on  attack  was  80,  and 

flowed  DO  marked  plus  ten&ion. 

K        Bat  80  is  a  eomowhat  elow  puleo  for  a  child  of  6  years.     The 

'  qoiekeHt  polae  on  ber  charts  i»  141,  and  the  slowest  61,  and  pulses 

o(  60,  G4,  and  72  on  several  occasions  corresponded  with  attacks, 

and  these  show  considerable  bradycardia,  which,  as  I  have  argued, 

Iia  due  to  uiicacidseniia  (see  p.  173). 
A.8  to  tension,  I  found  that  it  was  very  diflicult  to  estimate  by  the 
Anger  in  this  case :  hut  some  traoing»  t  obtained,  show  considerable 
lensioa  though  the  pulse  rate  was  above  ^0  (see  Transactknts  of  the 
Utdieal  Society,  vol.  15,  p.  ld&,  where  reproductions  of  these 
tracings  will  be  found), 

.^gain,  1  think  that  when  hev  pultie  was  quick  it  was  not  always 
because  tbu  tcniuon  was  low,  for  there  wore  several  signs  of  heart 
fwlnra  here,  and,  as  I  know  from  observations  on  other  cases,  when 
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tb«  heart  fnils  before  high  blood  preMure,  it»  systoles  become 
imperfect  (as  some  of  my  tiaciu^  from  this  cose  show)  and  its  actioD 
quick;  and  Marey'e  law  that  pulec  rate  is  inversely  as  arterial 
tension,  or  that  the  length  of  the  ventrioutar  systole  is  directly 
proportional  to  the  amount  of  arberi&l  resi^'tuuce,  holds  only  so  loag 
lis  the  tieart  is  equal  to  its  vrork ;  and  when  the  systoles  booome 
itujwrfdct  and  the  heart  quickens,  tension  is  not  tnaiotaincd  veil  ia 
spite  of  great  peripheral  rcsistiuice  and  obstniotion  of  capiUaries. 
"A  long  pulse  means  a  labouring  heart,"'  but  a  short  pulse  with 
pcripberal  reaisbaDoe  means  a  failing  and  diluting  heart. 

Hannah  E.,  aga  47,  admitted  into  the  Metropolitan  Hospital,] 
April  7, 1892. 

Had  one  oKild,  wbiob  died  at  the  age  of  fire  months,  of  "put- 
mooary  couauinption." 

Bad  two  sisters,  who  00*6  well.  ■ 

Ha.d  five  brothers,  hut  one  is  dead,  and  one  dying  of  coo- 
sumption  ;  three  ore  well. 

Father  died  of  apoplexy.  ^^ 

Mother,  aged  66,  ia  well.  ^" 

Patient  bad  xheumatic  fever  twelve  years  ago  ;  phlebitis  of  right 
log  ten  years  ago  ;  inflammation  of  longs  eight  yonn  ago ;  bronchitis 
twice  since  I  hat. 

Fingers  have  been  painful  und  blue,  with  tendency  to  ulceration 
on  and  off  for  three  years. 

The  right  band  was  first  a£Fected,  and  the  left  became  affwled  ta] 
December,  1891,  wben  she  was  ill  with  bronchitis. 

The  first  symptom  was  pallor  or  blueness  of  one  or  more  fingers,' 
eepeciiUly  after  waahtug  the  hands  in  cold  wu-tcl'.       Liater  on, 
formed  on  the  fingers,  and  buret 

Fingors  are  growing;;  shorter  and  more  stomp)*,  and  are 
more  painful. 

Has  general  shivering  when  the  attacks  of  coldness  come  oo 
in  the  fingers. 

A  pale,  poorly -nourished  woman. 

Teraperature  generally  subnormal ;  pulse  80,  irregular  in  force. 

Heart. — Apex'beal  in  Hfth  space,  just  outside  the  left  nipple-line. 
Blowing  systolic  murmur  at  the  apex.  Otber  sounds,  nothing 
remarkable. 

Lungt.—A.  few  mucous  r&les  both  sides  ;  no  dulncss. 

AbiUnnen. — Nothing  abnormal.     Bowels  tend  to  be  oonstipated. 
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Oriiu. — Speoifio  gravity,    1013;    oontaius  a  trace  of  albumea. 
Tluoks  she  has  been  paesiug  more  water  of  late. 
Legs  show  dilated  venous  capillaries. 

Sight  hand. — All  fingors  aomowliat  blue  and  shiuiug,  but  the 
first  and  middle  Snger  have  a  red  tinge,  and  are  somewhat  cluhl>ed, 
«hU«  the  ring  and  Utile  Quger  are  tapering,  and  somewhat  colder 
than  Ibe  others. 

Nails  on  the  first  and  middle  finger  ore  short  oud  have  trausvcrse 
■trie,  the  othora  have  longitudinal  atria). 

Alt  fingeni  are  marked  with  scars,  uhloh  liavc  dried  up,  and 
all  are  more  or  less  painful. 

Le/t  kand. — All  fingers  are  blue  and  tdiinc,  and  taper  from  the 
istorphaUuigoa]  joint  to  the  tip.      AU  ore  abnormally  oold 
lad  rather  tender. 

Od  the  index  finger  there  is  an  excoriation  just  in  {rout  of 
the  nail,  where  a  slough  has  separated. 

^e  middlo  finger  has  a  suppurating  point  uuder  the  nail,  and  on 
the  last  phalanx  thore  ia  a  lileb  the  size  of  a  filbert,  containing  dark 
fluid  and  a  slough,  very  painful. 

The  ring  and  little  finger  are  tapering  and  cold. 
All  u&ile  are  curved  and  longitudinally  atriutcd. 
Sensation  is  fairly  perfect  in  all  fingers. 
The  urine  was  examined  on  several  oocasions,  and  it  always  eoa- 
Luaed  a  trace  of  albumen,  and  had  a  low  specific  gravity. 

I  oame  to  the  oonoluaioii  tbiit  we  were  dealing  with  cliroiiio 
Bright's  disAaflc  and  chronic  bronchitis,  dilatation  and  hypertrophy 
of  the  left  ventricle,  with  or  without  some  lesion  (rheumatic)  of  the 
mitral  valve,  with,  at  the  present  time,  some  failure  of  compensation, 
shown  by  tho  irregular  farce  of  the  systoles,  and  the  somewhat  rapid 
rate  of  action :  and  that  with  thoNe  conditions  it  was  not  ver^' 
extnordinary  that  we  should  fitid  what  we  may  call  chronic 
Rayoand'a  disaaHC,  with  ex.aoerbations  a^eoting  the  hands.  Here 
wfl  have,  in  fact,  exactly  that  condition  which  causes  women  to 
aoffff  from  Raynaud's  discutw  more  than  men,  and  which  I 
afaftll  have  also  to  suggest  further  on,  may  be  the  caubc  of  their  more 
frequently  suflering  from  chorea,  namely,  weakness  of  the  heart 
muBcLu. 
B  April  7. — I  put  the  patient  on  nitro-hydrochloric  acid  and 
'ottz  vomica  throe  times  a  day  before  meals,  and  salicylate  of  soda 
(hx«e  times  a  day  after  meals,  and  ordered  that  a  tablet  of  nitro- 
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i;1ycerine  P.B.  ahould  be  given  from  time  to  time  wbec  ibe  fingen 
were  more  than  UBU&lly  painful. 

April  12. — Sciil  has  attacks  of  pain  ia  the  fingers,  which  toro 
white  and  blue,  and  get  very  cold.    The  pain  in  them  w&kes  her  up. 
Ttikes  the  nilro-glyceritie  tabloids,  and  is  sure  thay  do  good ;  feels 
warmth  and  comfort  returning  to  fingers  about  throe-quarters 
hour  oiiQT  one. 

April  13. — Paina  are  relieved  by  the  nitro^glyoerine.     Tem] 
ture  to  bo  taken  before  and  aJber  a  tabloid. 

April  14. — Complains  of  coldness  of  left  loot,  the  great,  seoood, 
and  third  toes  being  painful  and  mtbcr  bluu. 

April  16. — Tcmparamre  in  axilla  '6°  up  after  a  tabloid  bad 
relieved  the  pains.     Observation  to  be  repeated.  ^M 

April  19. — Better;  no  attacks  at  all.     No  tabloids  taken  :  lingerft^ 
ore  leBS  cold. 

April  20.— Had  an  attack  with  a  headochc  at  7.30  a.m.  to-day. 
A  tabloid  was  given  ill  S  u..iii.,  and  u.  second  soon  after.  Got  quickly 
better  after  the  second  tabloid.  Temperature  in  the  axilla  at  the 
time  of  the  attack  was  97'2" ;  when  the  taWoida  had  relieved 
lingers  it  was  97'8°,  and  it  roao  to  98-3°  io  the  ovoniog. 

April  27. — No  attacks  for  several  days ;  Ibe  alough  on  seeoad 
finger  of  left  hanil  has  separated  and  the  nicer  is  bealing. 

May  3. — Has  a  headache  to-day,  and  the  fingers  are  colder; 
they  were  fairly  warm  yesterday.  I 

May  4. — Above  mixtures  left  off,  and  phosphate  of  soda  Jw. 
given  three  times  a  day  in  their  placa 

May  T. — Hag  an  occasional  headache,  but  ibe  fingers  are  only 
slightly  affect«d  ;  no  severe  atcocke  of  late. 

May  9.— Had  a  bad  headache  at  II  a.ai.  bo-day. 

May  11. — Fingers  very  blue  and  eold  to-day  in  spite  of  the  warm 
weather.  ^_ 

May  II. — Fingers  are  much  less  blue  bo-day.  ^| 

May  17.— Had  a  bad  headache  at  2  a.m.,  oad  tho  fingers  are 
worse  to-day.    The  index  finger  of  the  right  hand  is  gettang  swolloo^ 
and  painful  in  the  last  phalanx.     After  this  she  soon  got  better,  ao^H 
went  out. 

The  tompciature  was  generally  subnormal,  the  highejft  being 
99*2*  on  the  evenings  ot  April  20  and  87,  and  the  lowest  96-6*  on  Ihe 
morning  of  April  8. 

Of  Raynaud's  tweniy-five  cases,  twenty  were  women;  they  wc 
for  the  most  part  young,  only  one  being  (48)  older  thao  this  patic 

One  of  Ilia  cases.  No.  18,  bad  mitral  disease  (constriction),    11 
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[Kbtist  wan  worse  in  the  spriog  of  the  year,  and  Bayoaud  tnenlJODS 
th«  autumn  and  spring  as  being  tlie  common  seAaoti^  of  onset. 

Thie  caae  alao  fulfils  B&ynaad's  definition  iu  that  tbo  croublofl 

to  a  largo  oztont  symmetrical ;  and  like  it,  also,  Beveral  of  his 

,  became  cbronic,  lasting  for  years,  with  periods  of  inberuiisBion 

—ft  ooa<litiun  of  lUings  which  hu  tbinka  is  apccially  a«eu  amons  the 

ilighter  formi  of  tbe  trouble. 

In  tbo  patient  whose  ease  I  have  just  narratad  above,  t  did  not 
■liiiute  the  one  acid  for  two  reasons :  Qrst,  beoauae,  as  I  have 
■aid,  her  attacks  were  not  very  well  marked,  so  that  it  would  bavc 
beeo  difficult  to  separate  the  urina  corresponding  to  them ;  and 
■Mood,  because  I  cam«  to  the  oonclusion  that  she  had  ilrigbt's 
iB»aaae,  and  there  s&oms  to  he  reason  to  believe  that  Sright's 
fiseaae,  eq>eoially  in  its  acute  stages,  interfereB  with  the  ehminalion 
of  one  acid,  w  tihat  tbc-ri;  imiy  Iw  an  L-iuess  of  uric  acid  in  the 
Uood,  without  any  conesponding  excess  in  the  urine. 

SUza  H.  had  heemoglobinQria  with  some  of  bcr  attiu^ks,  and  X 

ihall  give  presently  the  amounts  of  uric  acid  I  found  in  the  urine  iu 

Mber  emsea  of  btemoglobtniiria.    This  patient  also  hiul  pallor  of 

akin,  beadacht),  and  bad  luuipor  at  the  time  of  her  atUoka ;   and 

when  abe  waa  put  on  dxaga  similar  to  those  I  gave  to  UauDofa  £., 

tU  h«r  symptoms  graatly  dimiuisbed  iu  severity  or  disappeared. 

In  the  case  of  Uanoah  £,,  tbe  family  history  in  of  some  interest, 

'      for  her  father  died  of  apoplexy,  for  which  wc  may  not  bu  far  wroat; 

to    reading    cbronio    high    blood    prusuurc,  Bright's    disease,   and 

I     oerebral  beemorrha^e  ;  and  two  brothers  had  phthisis. 

8ba  borself  had  rheumatic  fever,  which  as  I  have  endeavoured  to 
■bow,  is  due  to  uric  acid,  and  two  years  later  phlebitis  in  tbe  leg, 
the  roUtionship  of  which  tr>  gout  i»  well  known. 

Theo  the  troublw  for  which  she  waa  admitted  )>eeame  worse  id 
the  spring,  and  I  have  shown  that  in  spring  and  summer  thero  is  a 
plus  excretion  of  uric  acid  in  the  urine,  tho  sign  that  nn  excess  of  it 
ia  pwtsioK  through  the  circnlnlinn  on  it«  way  to  the  kidney,  while  Ic 
tbo  winter  there  is  a  dimiaishud  excretion  with  ttomu  sturofte  of 
onrie  in  the  organs  and  tissues,  the  plus  excretion  of  the  warm 
iMWon  heiog  the  result  of,  and  to  some  extent  proportional  to,  the 
^j&iniH  excretion  of  the  cold  (see  6g.  4). 

^B     Tbea  her  attacks  were  often  in  the  morniag — in  fact,  juitt  at  the 

^Aettrs  wbea  in  the  normal  physiological  c>'cle  the  uxorcbion  of  urate 

BiDd  tba  omoaafe  paasing  through  the  blood  is  greatE3<tt,  and  we  have 

all  tlie  sigos  of  lie  excess  in  the  blood  in  the  cold  and  pale  surface. 

Mid  the  beadocbes  which  so  frequently  accompanied  the  attacks,  ood 
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much  tbe  name  may  bo  said  of  the  mftjori^*  of  bbu  attucks  in  the 
caee  of  Eliza.  H. 

There  are  a  few  points  also  which  I  should  like  to  draw  attenlioti 
to  in  Dr.  Soutbey's  very  isteregtisg  case  of  syiametrical  gangrene, 
which  I  ■naa  forlunate  enough  to  sec.  and  which  is  rccordod  in  thOH 
2'Tamiclio7n  of  the  I'atholoijical  Hociely,  1H8S,  p.  2^6.  ^M 

Tbe  patieut  was  a.  girl  under  three  years  of  a^.  it  is  recorded 
that  b(!r  face  and  the  reel  of  bar  skiu  presunt«d  an  ashen  pallor — 
"  axilla  temperature  994',  pulse  120,  rnnall,  and  a  little  wirj'  at  tbe 
yrrmb."  (She  vras  evidently  paasing  into  tbe  stage  of  reaction  with 
rise  of  tompfiruiuro.)  Her  urine  was  alkaline,  deposited  urates  and 
phospbatea,  and  contained  albumen.  There  oould,  I  think,  be  no 
doubt  tbal  tbi«  alkaline  urine  contained  an  excess  of  uric  acid 
relative  to  urea,  and  that  tbe  albumen  was  probably  due  to  blood 
cbangoa  Kimilar  to  tboee  that  produce  htemoglobinuria. 

At  the  post-mortem,  which  is  iutcreiiting  aa  adding  one  more  to 
Che  rather  scanty  rooorda  of  suob  observations  (Haynaud  rooords 
only  three),  nothing  abnormal  was  found  in  the  vessels  of  tbe 
aaphyxiatiid  parts,  but  the  blood  was  everywhere  Buid  and  ' 
black  cherry  juice." 

In  the  diflcolourod  parts  the  skin  and  connective  tiesue 
chiefly  affected,  the  muscles  were  only  a  little  ntained,  and  there 
was  no  effusion  into  the  joints  :  and  this  is  interusting.  as  Kaynaud 
remarks  that  tbe  lesions  are  more  superficial  than  one  might  at 
eight  expect. 

Fi-om  the  parents  it  was  made  out  that  there  was  uodoi 
syphilis  in  tbe  father's  family,  and  be  had  suffered  from  h»mat«- 
inesis. 

The  child  had  an  attack  of  "  febrile  purpura  "  in  October,  and  a 
fovarisb  attack  for  three  days  from  November  13  to  IG. 

Her  last  illness  began  ou  the  evening  of  December  1  with  bead* 
aohe.  Next  morning  she  was  apparently  well,  but  at  4.30  p.m., 
oomplainod  of  her  legs,  and  her  father  seeing  bmiBes  on  theia, 
robbed  them,  which  appoa.rod  to  make  the  pain  much  worse,  *mi 
from  that  time  the  iroublu  increased  up  to  hor  death.  ^| 

I  think   it  quite  iwssible  that    tbe  final  attack   was  a  post- 
febrile rebound  coming  after  and  duo  to  the  fever  of  Koveiuber  13 
to  16,  similar  to  the  post-febrile  conditions  we  see  every  day  aftofql 
pneumonia,  typhoid,  scarlet,  and  other  fevers,  with  its  symptouia   '' 
of  slow,  high-tension   pulse   (post-febiile  bradycardia],  subnormal 
temperature,  acd  general  depression,  and  which  are  due,  as  I  bav^H 
shown,  to  the  urate  which  is  stored  during  the  fever  passing  througll^ 
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iV^Vfp0t  wh«a,  with  falling  temperature  and  falling  acidity,  the 
WactHionii  become  favourablo  to  ite  soItUion  and  oxcrebion :  in  a 
wmrd,  tbcr»  ia  poal-febrile  collffimin.  and  its  sympLoms,  and  Kay- 
naad'sdJAeaae  is,  1  believe,  &  mere  uxa^uritbion  of  some  of  these. 

lo  tbe  caBO  of  my  patient  Margaret  C,  the  attack  bore  prceiaoly 
IhatMno  relation  to  a  previous  fevor,  probably  scurlet  fever. 

It  may  be  objected  that  in  V>r.  Southey's  patient  the  interval 
bom  November  IG  to  Deceinber  1  was  too  long  Lo  allow  of  this 
etpUaatioo,  but  I  think  it  is  very  probable  that  the  fever  did  not 
naOy  oome  to  an  end  quite  as  soon  ae  thLi  parents  made  out,  and 
ihe  way  in  which  serious  diseases  are  itllowed  to  pass  alnioat 
OBDOttocd  among  the  children  of  tbe  poor  is  famiHar  to  uti  all.  The 
bit  eigD  of  this  poet-fubrile  oollicnnix  was  the  hciuiuche  Df 
December  1 ;  possibly  this  was  followed  by  a  Uttle  febrile  move- 
loeDt  which  tompornrily  raised  the  acidity  and  madQ  her  appear 
.  bright  aad  well  next  morning,  bub  by  tbe  BftemooQ  thin  bad  come 
'to  an  end.  and  at  4.30  p.m.,  wliicL  come»  in  wbut  I  hnvu  tspokun  of 
tB  tbe  afternoon  alkaline  tide,  the  full  force  of  tbe  uric  acid  storm, 
ao  doobt  reinforced  by  the  temporary  fluctuation  of  the  prevJoua 
Bight,  affected  her  vetmels,  and  the  gvmgrene  began. 

A  glance  at  the  plate  which  ibccompunies  the  descriplioD  of  Dr. 
Soothey's  case  shows  that  the  asphyxia  affected  first  and  chiefly 
those  parts  of  the  legs  which  in  children  of  this  age  a.ro  commonly 
left  without  covering,  and  so  are  exposed  to  gi-eat  loss  of  heat  by 
ndiation  and  conduction;  so  that  Raynaud'^  argument  (given 
above)  with  regard  to  the  hands  and  feet  will  hold  aUo  in  this  case, 
(or  it  was  the  skin,  and  not  the  deeper  tissues  that  were  affected 
(see  previous  reraarkH). 

This  also  has  an  important  bearing  on  the  theory  of  mechanical 
obciruotion  of  vessels  by  colloid  uric  acid  ;  for  if  in  the  blood  sLreum 
}tut  M  in  the  test-tube  the  piecipitatioa  of  colloid  increases  as  the 
letnporatare  diminishes,  one  would  expect  to  find  the  worst  effeots 
of  mich  mechanical  obatruotion  on  the  aurfxces  and  extremities  of 
limbe,  rather  than  in  the  deeper  and  warmer  tissues  of  their  more 
bulky  parte. 

The  most  intorasting  part  of  Raynaud's  thesi»  is  that  in  which 
he  discusaes  the  etiology  of  the  trouble,  and  sums  up  the  arguments 
for  and  against  each  theorj'.  He  devotes  a  good  deiiJ  of  attuntiou 
to  arteritis,  but  sums  up  against  it  on  tbe  grounds  that  there  is  no 
anatomical  proof  of  its  presence,  and  that  permanent  changes  in  the 
vessels  will  not  account  for  alterations  in  circulatiou  whiob  are 
paroxyunal  and  temporary,     .^ud  this  fact  that  Raynaud's  disease 
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is  pajoxysiual  ftod  temporary  juat  like  the  keodAcbe,  epilepsy  or 
moncal  depression  or  whiob  we  have  spoken,  Is  of  itself  almost 
gafiSoient  to  Huggeat  that,  it  b&t>  a  oomtnoD  origin  with  those  oibex 
troubles. 

Much  the  same  oonolasioa  is  arrived  at  with  regard  to  fcb 
nervous  eysbom,  thoagh  be  ib  himself  more  in  favour  of  this  ex- 
planation; hot  he  pointR  out  timt  thon^h  a  lesion  of  ovrvo  strueturu 
oodoiibtedly  influeac(3<i  the  nutrition  and  sensation  of  the  parte 
sapplied  by  thu  injured  nerve,  tbu  effect  is  bool.  and  does  not  affleot 
eapuaiaJly  the  circulation,  while  the  condition  be  is  dcsorihing  affeots 
primarily  tho  circulation,  the  altered  nntrition  being  aecoodary  to 
this,  and  it  is  not  entirely  loo&l,  as  the  whole  gurfaco  of  the  body 
affected  to  soma  extent  in  the  same  way  ;  and  he  finally  codcIi 
that  spaamodio  oontrAcbioa  of  capillary  vesaela  gives  tho  beat 
plonatioQ,  for  the  following  reasons.  The  ctrcolation  in  the  art«ri6s 
ia  little  if  at  all  affected  in  the  paroxysms  ;  iho  large  veins  are  also 
froo,  and  obstruction  of  a  vein  gives  rise  to  totally  different  ooo- 
ditioQs  from  thosu  met  with  in  the  coses  he  is  desortbing.  The 
ebiof  point  in  local  asphyxia  is  the  extreme  slowness  trith  whiob  the 
venous  capillaries  refill  whou  emptied  by  pressure.  In  an  asj^jx- 
iated  finger,  if  the  capillaries  be  emptied  by  pi-esauro,  as  inneb  as 
tUirty  seconds  may  clapso  before  they  regain  their  colour ;  in  a, 
nonnal  &uger  tho  blood  will  return  in  one  or  two  aeconda.  If 
ligature  is  passed  round  a  Qngor  so  aa  to  obstrnct  the  veins,  it  1 
purple  and  ooii|^ted,  it  is  true ;  hut  if  a  pale  spot  is  prodaead 
p:«Bsara,  tbc  blood  returns  into  its  vessels  even  more  (joickly  dioa 
io  the  norma)  condition.  It  is  eyidenb,  tberoloro,  bhat  tbo  obstroc- 
tion  is  noithor  in  the  arteries  nor  in  the  veios,  bub  in  tho  small 
vessels  that  lie  between  them,  and  tho  obstruction  is  spasmodic, 
because,  aa  in  thv  well-known  phenomena  of  "  dead  finger,"  it  may 
pass  away  and  leave  no  effuct  behind  it.  If,  on  the  other  hand,  the 
spasm  persists  for  some  lime,  nutritional  changes,  which,  however, 
are  entirely  secondary,  will  ensue.  With  regard  to  spasm,  it  seoma^ 
at  least  doubtful  whether  the  oapillarien  have  any  rausales  that  wiU^J 
produce  such  un  effoct,  and  in  hu  far  as  it  is  paroxysmal  it  ia  now 
easy  to  see  that  it  is  so,  for  exactly  the  aaine  reason  that  headaohe. 
epilepsy,  and  mental  depression,  arc  paroxysmal  in  accordance  with 
the  Quctuationii  in  the  cauRntivo  colltemia. 

There  is  nothing  in  Haynaud's  argument,  here  quoted,  against 
the  possibility  that  the  obstruction  is  meobanioal ;  on  the  oontrary, 
it  is  diffioutt  to  believe  that  spaam  of  any  bviog  tissue  can  c<Hitinue 
ao  long  as  to  caaso  its  own  death. 
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Sucb  being  the  etiology  of  the  looal  luphyxitk,  lol  us  gtauco  at  itfl 
nUfcionship  to  other  diseases  as  depicted  by  Raynaud. 

Thos  be  mealioos  (p.  72)  a,  oaae  lu  wbicb  Ihu  blood  wM  ex- 
amined, and  ghowed  diminutioa  of  rod  cells  and  Inoi-eaBe  of  white 
oftQs.  and  remAtks  thnt  thin  led  M.  Simon  to  close  tUo  oase  undat 
(be  bead  of  leQcocythKmia. 

BajTDaad,  howevur.  questionti  whether  leuuooytbiBmia  is  a  disease 
It  all  (p.  74),  bat  suggests  rather  that  it  is  bat  oae  Bymptom  o[  a 
blood  change  which  haa  us  its  reftulle,  on  the  one  hand,  local 
i^hyxia,  aad  on  the  other  h&nd  diminution  of  red  cells,  increase  of 
white  oaU«,  aod  hypui-trophy  of  tbu  apteeii  and  glands. 

I  Euay  say  at  once  tba(  this  ia  a  view  which  recommeuds  itself 
niry  strongly  to  my  mind,  and  indeed  I  hod  alre&dy  {Lancet,  1893, 
roL  i..  p.  663,  and  elsewhere),  given  a  »iniilar  explanation  of  the 
tads  before  I  was  aware  of  this  passage  in  Kaynaud's  thesis.  And 
I  have  pointed  out  that  in  uiy  case  (Kliza  H.)  an  exainiuation  of  tbu 
9lood  darint^  some  of  her  attacks,  accompanied  by  biemoglobin- 
aria,  which  was  inado  by  my  oolIcaf{ue  Di*.  S.  W.  Wheatoii,  showed 
inoraMe  of  white  cells,  diminuLion  of  red  cells,  and  Increase  of 
oottgolabilily :  and  I  tthali  presently  give  my  reasons  for  believing 
tlu,t  these  blood  changes  are  the  resalts  of  the  preseaoe  of  an  exoess 
of  uric  acid  in  the  circulation. 

It  has  been  suggested  by  Dr.  Hunter  that  the  excefls  of  uric  acid 
wtuch  I  found  in  the  urine  in  these  oaauH  wa»  the  rubult  of  thu  blood 
changes,  and  not  the  cauae  of  tliem :  but  1  have  given  (Ziancet, 
prorioas  roferenoe),  my  reasons  for  uot  sbarioK  this  opinion,  and,  ae 
wa  ihall  tao  in  the  following  chapu-r,  it  in,  easy  to  pi-nduee  definite 
■ml  dtstiact  changes  in  the  blood  at  any  time  by  brinf^ing  an  exeeaa 
of  uric  acid  into  ibo  oii-oulation,  and  aEso  that  the  blood  itself  eran 
In  pbywological  conditions  varies  from  hour  to  hour  with  the 
■moDDt  at  uric  acid  pausing  in  the  urine  ;  I  would  refer  also  to  some 
remarks  hj  Dr.  W.  Q.  Smith  in  the  British  Medical  Journal.  1896, 
vol.  i..  p.  1328,  who  points  out  that  uric  acid  and  xautbin  are 
inozMud  in  leuoocythuiinia.  wliilc  the  normal  oxidising  power  ol 
the  body  is  not  seriously  aft'ected. 

Tbe  enlargement  of  the  spleen  mentioned  by  Raynaud  ift  inter- 
•ating  (and  it  was  aUo  present  in  Dr.  Soulbcy's  easel,  bocausc  1 
have  found  that  in  aoarly  sJl  cuuditions  where  the  spleen  is  enlarged 
(Hd  indeed,  as  I  have  poititud  out.  many  others  have  obeorved  the 
aame  thing),  iberu  is  an  excess  of  uric  acid  in  the  urine  and  in  the 
blood,  and  [  tiave  been  led  to  infer  that  this  excBHs  of  uric  acid  was 
lie  reaolk  of  the  oonditions  whicli  produced  tbo  euiargument  of  the 
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spleeo,  namely,  malariaJ  and  otber  fevers  of  which  I  shall  have  to 
speak  pr«8oiilly ;  so  thab  the  enlarged  8p1eon  and  excess  of  urates 
in  the  blood  and  uiine  may  he  mere  modifioatiione  of  that  most 
commOQ  condition,  post-fobrilo  coUmima,  which,  again,  is  noi  QS- 
eommataly  a  cauae  of  Rayoaud'R  diaeaBe  or  allied  conditiooB;  so  Chat 
the  observed  connuction  betwuun  this  dlaeaae  and  Iducocytheemia  is 
completely  explained .  ^ 

The    relationship    of  Raynaud's  dioeose   to  meoistruation  aodl^ 
pregnnncy  is  of  oongiderable  inbcrflat,  though  Raynaud  only  narrates 
one  cose  in  which  the  symptocns*  underwent  a  monthly  exacerbation, 
and  even  here  we  are  not  told,  as  be  remarks,  whether  tbo  ottodi, 
coiiieidcd  with  the  period.     I  should  tayself,  howayer,  have  ve 
little  doubt  that  this  was  the  case,  for  I  know  of  no  phyajologic 
condition  in  which  an  excess  of  uric  acid  in  the  urine  and  the  blod' 
is  more  oerlain  to  be  nset  with  than  in  menstruation  (see  6gs.  30 
and  31). 

.\8  a  mattCT  of  cvory-day  observation,  all  conditions  which  upset 
nutrition  and  interfere  with  the  taking  and  absorption  of  food  at 
once  produce  a  fall  in  the  iwidity  of  the  urine  and  an  increased 
excretion  of  urio  acid;  a.ud  menstruation,  even  when  normal,  and 
much  more  so  when  there  is  dysmenorrhooa,  almost  invoriably^l 
brings  about  these  remits;  and  we  get  as  a  oonsequenoe  of  tb^B 
cotWinia  BO  produced  the  mental  depression,  headache,  fits,  and 
otber  troubles  from  which  women  Bov  so  well  known  to  suffer  at 
these  times,  The  same  tact  explains  also  why  women  so  rarely 
suffer  from  gout  till  after  the  menopause,  because  this  monthly  phis 
excretion  of  urates  prevents  thuir  Htorea  and  acoumulations  of  the 
substance  from  becoming  so  lai'^e  as  they  do  in  the  case  of  meo. 

Raynaud,  however,  mentions  a  very  good  instance  of  the  opposite 
eBFects  of  pregnancy  ;  for  just  as  monstniation  lowers  nutrition  and 
increases  the  excretion  of  urates,  so  does  pregnancy  act  just  like 
meat  diet,  sulphate  wntont  and  many  metals  as  a  stimulus  to 
nutrition  ;  up  goes  urea  and  acidity,  and  the  oxcrotion  of  urates  is 
dimiaished^that  is,  excretion  falls  below  formation,  and  urates  are 
held  back  and  retained  in  the  body,  and  with  this  the  blood  is  cLeaied 
of  urates  and  the  circulation  i^oes  on  frcoly.  Now  Raynaud  tells  us 
{p.  48)  of  a  woman  who  noticed  that  the  complete  disappearaaoe  of 
her  symptoms  was  the  firet  indication  of  commencing  pregnancy, 
and  every  woman  knows  that  when  she  is  pregnant  she  is  well  and 
strong,  unless  she  has  vomiliug  or  some  other  complioation  (see 
remarks  about  figa.  30  nnd  31). 

He  says  that  iu  this  case  menstruation  had  ao  efleot 
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mqble.     Possibly    (bin    woman    hoi    bat  very   slight   menstrual 
-.tiles,  but  the  ootuiaon  effects  of  monetniatioD  on  the  cerebral 
iiiallon  are  ni»t  with  avery  day,   and  are  too  obvious  to  be 
•v?d  over. 

Hore  again  wo  can  explain  »  whole  series  of  phenoinenik;    for  U 

fngoAucy  thus  caiue»  »  retention  of  urates  in  the  body,  just  as  do 

moat  fevers  and  a  Urge  number  of  driiga,  such  a%  mercury,  opium 

and  others,    about  which    I   b»ve   written  at  length,   when    the 

pragoaocy  comes  to  an  end,  and  urua  and  acidity  fall  owing  tu  the 

iBlerniptiou  of  nutrition  which  parturition  oocaeionB,  there  ^vill  be 

u«sc«ssi7«  excretion  of  urates,  the  rcBult  of  the  previous  retention, 

vid  we  get  what  I  have  spoken  of  in  the  oa>;e  of  drugs  as  a  rebound, 

not    post-morphinal  or  poHt-febrile    colttemia,   but  po8t-pui;rpera] 

•oUKmia.     Tlie  oau»e  is  in  each  case  the  aume  i   the  result  is  aleo 

^  lame.     We  get  obstructed  capillaries,  and  the  results  of  this, 

riow  high  tendon  putne,  which  muy  he  irregular  or  intermittent ; 

m\A  vkin  and  extremities  ;   scanty,  it  may  he,  albuminous  urine ; 

beadaofae;    menial  depression,  and  even  fits;   and  Raynaud  (p.  130) 

meDtions  two  caees   of    the   diectise  as  cocning  on   after   recent 

delivery. 

Pregnancy  has  the  same  effect  iu  epilepay  (see  also  interesting 
CUB  of  post- puerperal  epilepsy  irk  the  Lancet.  1894.  vol.  i.,  p.  1,:295), 
Mtd  there  is  a  simiUr  interesting  parallel  between  the  effects  of 
pcegiuuicy  oo  Raynaud's  diseoisc,  and  on  the  dangers  of  chlorofonn 
(SM  p.  397). 

See  also  tbe  most  iDteieslLng  paratlel  which  is  here  presented  to 
us    between    migraine    (the  aric  acid  headache)  and   Raynaud's 

I  disease  ;  for  wo  road  in  Dr.  Liveing's  valuable  work  ("  Mogrim  and 
Biek  Headache,"  pp.  46-47},  of  a  woman  who  inherited  tbe  com- 
plaint froDi  her  father  and  "  became  subject  after  puberty  to  severe 
UUcka  of  megrim,  reoun'ing  at  the  monthly  period,  generally 
immodiately  after  meoslruatioii  (^ue  tigs.  30  and  31).  She  married 
at  twenty  and  had  a  large  family,  iind  it  iii  remarkable  that  through- 
out her  pr^nancios  she  had  been  perfectly  free  from  tbe  oomploint, 
which  has  invariably  returned  after  delivery." 

It  will  he  evident  that  we  can  explain  complotoly  every  fact  here 
monlioiied.  Ilolh  troubles  arc  due  to  oollicmia,  and  the  effect  of 
nenstrtuiition  and  pregnancy  on  this  is  in  every  case  the  same.  But 
In  the  one  patient  tbe  coUsmia  and  tb«  high  blood  prosaura  it  pro- 
daced  affected  especially  the  intra-cranial  circulation  and  caused 
hewlaclte.  In  the  otbor  the  obstructed  capillaries  affected  chiefly 
lb«  oxtretnities,  and  produced  Raynaud's  disease. 
34 


I  cAn  go  FllHber  aod  ^ay  tha-t  the  patient  wti<j  stifferdS 
heiulaclio  liiul  a  fltron;;  hfart,  and  conseqiiuntly  wbcn  thv  ciipillarU 
were  obfltructed  hy  uric  acid,  had  high  blood  pressarc,  of  whioh  tka 
hcadiichc  was  at  ODcie  Hio  roHiilt  and  sign ;  while  tho  patient  Who 
hod  Raynaud's  dtseat^  had  a  weak  heurt,  bo  that  the  obstruction  iu 
the  capillittioB  was  able  to  fcterfere  eetioualy  with  the  oh'oulatioti 
eurtftiri  portions  of  tho  (^xtI-emities  ;  juet  as  I  khall  have  to  sugge 
in  chapter  xvi.  that  the  utrQiigth  or  wnakitesH  of  the  hf^art  detenu inf!9 
whether  tho  sainu  forces  shall  produce  headache  on  the  one  band  or 
chorea  on  the  other,  tbia  aaeociation  with  a  weak  heart  accounting 
for  the  great  frequency  of  the  latter  diseaae  in  giria,  juat  as  It  here 
ac-oounti^  aUr>  for  the  preponderHiicu  ol  girls  and  woiiieii  ainbi 
sufferers  from  Raynaud's  disease,  80  per  cent,  of  Baj-naud's 
being  ae  wc  have  ficon,  fomales. 

No  doubt  a  series  of  unfttoiiiical  and  physioloj^ieal,  or  even  pathd 
logical,  conditiona  determined  in  each  caaa  the  locality  to  be  m( 
affected ;  but  the»H  are  of  little  consa<|ueiiee,  because,  as  I  hare 
shown,   and  can  demonstrate  at  pleasure,   if  the   blood   is  kept 
moderately  clear  o{  uratoe.  aaitbcr  kind  of  diaturbaotiO  would  t«ko_ 
place  nor  oontioue. 

With  regard  to  Jn-egnlar  'polee,  Rayniiifl  liienttijnB  ^rmii  cas 
in  which    this  was  obsen-ed,  and  he  looks  upon    it  as  a  purer 
nervQua  pbuuomouoa.     I  bavo  pointed  out,  however,  that  my  pulse 
oevfrr  falters  or    Buttern  except  nhan   I   am    imffering  from  ol 
atruoted    oapillaries  and   high  hlood  pressure,    and   also   that    thl 
ami  other  '"nervous"  phenomena  do  not  appear  when  my  blood  ii 
kept  free  from  any  great  escess  of  uric  acid. 

As  to  fcvora,  Raynaud  mentions  (p.  55)  tho  case  of  a  woman  wl 
had  some  attacks  of  a^ue  in  Maroh,  and  about  the  middle  of  Api 
bof^flu  to  be  very  easily  affeoted  by  cold,  so  that  exposed  portions 
her  body  became  pale  and  then  slate-coloured. 

lu  one  of  my  oases  the  attack  uauic  after  a  fvvvr,  uod  in  another'' 
it  came  ia  a  period  of  extremely  low  nutrition,  purhap^  dun  to  in- 
aufBcient  food ;  and  I  have  suggested  tliat  Dr.  Souther'a  case  wdl^| 
also  due  tci  |>ast-febri!e  colla^mia. 

Now  fever,  as  I  havQ  juist  pointed  out  in  the  parallel  oase  of 
prf-guRuf^y,  incraaaea  metabolism  ;  the  excretion  of  urea  and  of  ftcI^H 
rises,  thL>  alkalinity  ol  the  blood  is  diminiahod,  and  aa  a  resall  it  i^' 
[cleared  of  urates,  and  the  excretion  of  urates  in  the  urine  is  diinin- 
tbhecl  to  a  corresponding  extent;  but  the  blood  bein^  clcarL-d  of 
orates,  the  capillaries  ure  freed,  and  wc  get  a  quick  low-tension 
pulse,  us  ia  well  known.     The  urates  arc  however  not  merely  kept 
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oat  oi  tbe  blood  ;  (Key  arc  also  kept  oUl  bt  thb  uriile — maX  is.  are 
kept  bade  ftDd  rctftined  in  tho  body — and  when  the  acidity  foUa  »t 
the  end  o!  tbe  Fever,  out  they  come  ngdin,  ndodiiig  the  bluad  vrith 
u  fixcess  of  urate,  itrid  prodiidiig  post^rebrile  coHseiniti,  w!l.li  all  its 
«gn9  and  BymptomS.  prominent  ainoiie  which  itre  slow  high-teneioia 
palae  and  scanty  urine  ;  eo  that  the  relaxed  pulse  of  fovor  and  th« 
tmsa  pnlftc  whicb  followit  tt  iiro  the  simple  results  of  thn  nltored 
xieUboltsm  throngh  its  efTectn  i>n  tbe  qa&ntity  of  urates  !'□  the 
Uood  (aec  p.  174.) 

As  I  bare  said,  Raynaud  montlons  what  I  regard  as  mosfc  an- 
Joiibted  and  iadepcndont  Bigos  oF  TR'e  and  obstructed  cspillarios 
tritltout  having  himself  undenibood  their  import,  for  on  p.  ^9,  in 
^Mcnblng  an  attack,  be  telta  lu  that  the  urine  is  small  in  quantity, 
lod  on  p.  121  he  sayn,  "QuelquetoiH  claque  aoo^s  so  brmine  par 
tneabondanto  etuission  tVurines." 

t^kn  anything  be  more  giihpio  than  the  explanation  of  this','' 
Could  anything  prove  more  obmpletely  that  obstraction.  of  capillaries 
ii  pre«ent  at  the  time  of  thu  attack,  and  ia  subseqiiently  removed? 

Ab  intereating  case  of  thin  disease  ia  raaorded  by  Mr.  D'Aroy 
PowCT  in  the  Lancet  (1893,  vol.  ii.,  p.  249)  in  a  girl  aged  4  years  and 
9  months,  and  the  patient's  mother  "volunteered  the  stntement 
that  before  the  utcuuk  the  patient  passed  much  more  urini^t  than 
K  osaal."  This  diuresis  iio  doubt  coneeponded  with  the  mental  well- 
ytwia)E;  which  in  older  palionts  is  frequently  noticed  to  pr«codo  head- 
ache or  fits  (see  pp.  IIW  and  'il2.) 

I  have  pointed  out  that  under  all  conditions,  both  In  physiology 
•nil  pAtbology,  the  excreiion  oT  water  in  the  urine  is  from  boar  to 

thouf  imd  day  to  day  inversely  as  the  uric  acid ;  and  that  as  the 
Drate  f>xcretion  can  ho  controlled  by  drugs,  the  excretion  of  water 
Ain  also  be  controlled. 

1  have  also  pointed  out  tba.1  it  ban  beeii  shown  that  digitalis, 
which  ifl  well  known  to  contract  tbe  arteriolca.  doe^  by  this  con- 
tmetion  rednec,  or  even  completely  arrest,  the  flow  of  urine  (ioe  p. 
145),  and  have  Baggieflted  that  a  similar  ohatructlon  ot  the  oupillariea 
ct  the  kidneys  by  uric  acid  accotinls  for  the  inverse  relation  between 
water  and  uric  acid  in  tbeir  exci'Otion. 

In  Raynaud's  disease,  therefore,  we  have  evidence  not  only  that 
the  oapillikriea  are  obstructed  in  the  afTucted  pn.rt  and  over  the  sur- 
fflCL'  generally,  but  we  (il»to  know  and  have  evidence  that  they  are 
oiistnicted  in  the  kidneys  in  the  fact  recorded  by  Raynaud  that  the 
arino  »  scanty;  and  in  the  fuel  that  the  attacks  may  cerae  to  on 
end  with  a  dturesiB  we  have  evidence  that  the  veaaol'a  &Te\T«^nt 
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dilated  not  only  in  the  affeotcd  area  and  the  skin  generally,  but  alsii 
in  th«  Iddneyit. 

I  would  also  point  to  the  interesting  punUlel  which  llicso  het« 
bring  out  between  tbu  attack  of  asphyxia  on  the  ouc  band,  and 
the  uric  acid  hcadacho,  epilepsy,  and  h)-Atoria  on  the  other.  In  all 
of  tbese  the  attack  is  txintemporaneous  with  a  scanty  eecretion  of 
urine,  and  ie  followed  by  more  or  less  diure»w;  and  in  all  the 
results  are  due  to  the  same  cauBe  :  the  unprovod  intnh-otftmal 
circulation  whiAh  romovcH  the  ncnro»is  is  eontemporoneoaa  with  an 
improved  circulation  in  the  kidneys  wbtob  ullow!^  of  a  dJurasis. 

But  if  Raynaud  had  investigated  any  of  the  other  secretions. 
tbey  would  bave  told  him  the  a&me  sttoi-y,  for  the  saliva  is  ficvily, 
at  the  same  time,  and  for  tho  sAme  r«aftOQ,  that  the  urine  ix  >tc*Qty : 
and  I  Bt>e  good  reason  Ic  think  that  the  gastric  juioc.  the  bde,  and 
the  other  eecretions  are  similarly  affected.  Nor  are  we  without 
sidiilarovidonco  in  respect  of  other  orgAns,  for  in  all  my  throo  oaBOe, 
and  to  some  extent  ul»o  in  Dr.  Southcy'b,  the  hooduche,  menlAl 
depresaion,  and  bud  temper  whtob  accompanied  the  attacks,  gavv 
plenty  of  signs  that  the  intru-cranial  circulation  was  far  from  aatu- 
factory ;  and  in  the  case  of  Eliza  H.,  when  drugs  appeared  to 
provenb  hor  attacks,  one  of  the  most  marked  concooutaot  signs  wh 
a  very  decided  improvement  in  temper. 

The  fact  is  that  in  cotlietuia  the  veBsels  all  over  th«  body 
oljstructed,  and  all  the  most  important  organs  and  tissues  gtl 
evidence  tbat  thoir  functions  are  thereby  disturbed  ;  and  the  rolalioti^ 
boiween  Baynaud'B  disease  and  cortbin  aeuroses.  such  iis  hysteiia. 
epilepsy,  and  the  lieadacha  and  mental  depreesiou  of  which  I  havd 
spoken,  amounts  simply  to  this,  that  they  are  all  efTects  of  oollteinia. 
and  (or  this  reason  often  occur  together ;  and  these  disturbancee. 
which  scorned  tu  Raynaud  to  tthow  that  the  ncr\'0us  »>'9tcia  had 
some  bund  in  the  causation  of  symmetrical  gangrene,  merely  prop's 
tbat  the  disturbance  of  ciivulation  which  produces  the  gangraoe  in 
the  extremities  produces  also  such  changes  in  the  intra-a-antal 
circulation  that  certain  contcmponuioouB  changes  in  the  luQctionsof 
the  great  nerve  centree  result.  ^M 

What  the«o  ehantfos  will  be  depends  in  any  p;iven  caec  on  ^^ 
variety  of  other  general  and  local  conditions,   in  addition   to   the 
coUiemia  which  is  common  to  all,  and  will  vary  according  as  the 
local  conditions  tend  to  favour  or  counteract  the  oCf&cta  of  the 
GoUiemia  ou  the  local  circulation. 

A   most  interesting  case,  in   illustration  of  tht'se  remarks,  is 
recorded  by  Dr.  C.  Crawford  Aitken  in  the  Laueel,  1896  (vol.  ii.. 
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U7S],  where  attacks  of  Kayoaud's  disoanc  camu  in  ibsauoiutioii  with 
the  pbesomena  of  urgemia. 

His  patient  wna  a  man,  ogeil  43,  who  had  a  faulty  histor)-  of  gout, 
nnal  diseatte  and  epilepsy,  and  had  hiraeelf  siitToTed  from  obronio 
Bfi^i's  dtftoikse  for  six  years.  He  bad  also  suffered  from  occaeional 
itUcka  of  Baycaad's  disease  for  sevi:i]  ycara. 

There  were  tbe  usual  cardio-vaecular  signs  of  Bright's  dieease, 
umI  tbe  pulse  showed  increased  leasion  during  the  atttiekx  of 
BA)iiaud'K  disease. 

Tbe  poiut,  however,  specially  bi-ought  out  iu  thi»  paper,  and  it  is 
4  most  intereetiog  one,  is  tbat  in  five  out  of  seven  attacks  of  arffimic 
oonralsjons  ibero  were   eoneurront  or  eloftoly    related   attacks  of 
Bajtiaud's   disease. 
I  0b\-ioU8ly   the  explanation  of   tins  in    similttnty   of   cauttatioii ; 

I      the  obslmctioD  of  vessels  wbiob  produced  Raynaud's  disease  in 
some  ports  of  the  extreinftics  caused  aluo  u  riui-.>  of  blood  pressure 

hor  cardiac  failure  sufljcient  to  produce  convulsioDs  in  the  maftner 
Mplaiaed  in  previous  cbaptors. 

Another  point  of  great  ioterest  iu  Dr.  Aitken'a  paper  is  tbe 
relatively  low  men  on  the  days  of  attack?  of  Ba}iiaud*fi  disease  or 
eoavnlnionB,  thus  on  days  of  attack  the  urea  ran  fram  120  to  280 
l^ruoB,  and  on  frcu  days  from  200 — 320  grains. 

I  cannot  agree  witb  Dr.  Aitkmi  thnt  ihis  Lad  anything  to  do 
Bwith  epasm  in  the  vessels  of  the  kidney,  i.e.,  'was  due  to  defective 
excretion  of  urea;  because  it  was  obviously  due  to  deficient 
formation  of  urea  from  uhstruution  to  the  circulation  throughout  all 
kbe  tissues  of  the  body  which  I  have  shown  docs  occur  -with  every 
riae  in  the  excretiou  of  uric  acid,  even  in  physiology ;  and  have 
speeially  pointed  out  in  chapter  viii.  with  refcronco  to  the  causation 
of  fatigue. 

^1^00)  thid  point  of  view  also  I)r.  Aitkou's  careful  ohserrations  of 
)  area  are  of  tbe  highest  interest,  for  they  prove,  if  further  proof 
Deeded,  that  urie  aeid  wns  hi^h  in  relation  to  urea  on  tho  days  of 
!  Bay naad's  attacks,  and  at  the  urirniieGts;  and  we  already  knofv, 
from  the  observations  of  others,  tbat  urea  is  Low  during  all  kinds  of 

k epileptic  and  hysterical  attacks,  and  rises  as  the  altaek  paseee  otT. 
Ho  doubt  in  Dr.  jVitkou's  case  the  renal  vessels  were  obstructed 
jnsi  as  those  of  tbe  retina  which  he  saw,  but  so  were  also  those  of 
the  liver  and  muscles,  and    ihu  low    urea  was  due   to  defective 
rormalioii  and  removal  from  ttiese. 

On   the  other  hand,  if  tbe  deficient  urea  is  due  to  defective 
elimination  by  the  kidney,  why  h  tlicre  not  aUo  defective  elimination 
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oE  ^c  acid?    But  m  all  thes«  condilioag  I  have  eliown  thai  thera" 
is  «  large  excreLion  o(  uric  acid. 

Tha  answer  ia  agaia  simple.  There  is  a  large  oxcre^iop  of  urifl 
acid,  bccauHQ  thoto  is  axcees  of  it  in  the  blood,  but  urea  i»  not  in 
excegii  in  tli«  blood  ;  on  (bo  opntrar^'  it  is  deficient,  as  shown  ]>y  ti}^ 
latti  Professor  Seumola,  in  the  c^  of  Bright*^  diseaso '  (m4H 
cjiapier  xiii.),  aud  in  phy»iulo^!cuI  coutUtions  we  can  aonlrol  the 
excretion  of  area  along  wiilt  the  pbciiomeiia  u(  fatigue,  tthovviug  iJiat 
the  one  depends  on  the  otlior. 

In  the  above  interesting  case  the  uritio  oceaaioiuJlT  cont 
bttuuoglubiti  as  well  a^  albumen. 

I  quite  believe  that  Uiere  are  people  "  whose  beads  hayo  never 
ached,"  but  it  would  not  at  all  follow  that  tbey  bad  never  bad 
collatmia,  but  rather  that  the  conditions  of  thoir  intra-cranial  pircula- 
tion  ^ere  spph  that  high  blood  presiure  disMirliod  tbeni  but  little ; 
in   otbui's,    a^uiu.    the  local  oouditions  uil^bt  favour  circulator; 
disburtiniice  by  high  blood  pressure,  aaj  these  would  ttidfur  wit 
b«adacbe  oven  in  »ligbt  coUojinia;  and  the  local  conditiong  givic 
ms  to  theeci  diffeienoes  of  effect  may  be  anatomical^phygigl 
or  pathological. 

Byphilia  is  mentioned  by  Raynaud  tvs  an  antecedent  in  twooasMu^ 
and  there  woa  a  history  of  cp^gonital  syphilis  iu  the  father  of  Dr. 
Southey's  pAticnt;  and  tbia,  it  tt«e^  to  me,  is  just  one  of  ()ioee 
things  which  may  bo  alter  local  conditions  as'  to  render  paru 
previously  enjoying  imuiuuity  liable  lo  the  worst  efTecU)  of  colfatuua 
aud  the  bi^b  blood  pressure  which  it  produces.  ^| 

Thus  syphilis  lUfiy  produce  such  changes  in  bono  Biembranes  oi" 
intra-cranial    contentH    as    ^v'iU    ui^ke   all    the   difference    ixitwoon 
colliemia  and  high  blood  pi-c»Hure  aeriouttly  affeotuig  tbe  iotrB-a:i[Uital 
circulation   and   hardly   atTecting  it  at   a,ll ;    and,   similarly,   ii|   ibft^ 
extremities  syphiUs  may  proUuco  such  changes  in  the  rossels  as  mayfl 
make  the  difference  between  mere  cold  bands  or  •■  dead  fincer  "  and 
a  regular  ^ttaek  pf  Rayu^u^'ji  ^IsfiAii)!,  the  cjjlii^iifk  ^M'S  U)g  !*^ 
iu  bf>th  cases. 

It  v/iU  he  evident,  thep,  tliat  IQ  claiming  Raynaud'^  dise^  ai 
an  incidpnt  in  colliemia,  1  b^  no  means  seek  to  exclude  other 
iffuRti  pfay  both  inleosif^    the  ^tJon  of    ^e  urjcacJtlaaiia  and 
dutormino  tbo  locality  which  shwll  sufTei'  most. 

Indeed,  I  think  it  is  very  probablu  that,  as  previously  tuenlioned, 
(he  preponderance  of  girls  and  women  ainohg  the  silBcraz*  from 
Kaynaud*s  diseaBo  iti  due  to  their  haying  loss  muscular  power  and 
activity  tlfan  males  of  tbe  same  age ;  for  thert|  can  hardly  be  any 
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doQlM  tbat  any  weakness  of  the  luU  ventricle  would  grently  ioorense 
ihe  eril  effecu  of  obs^}igt^  ''f^^ljf  ?H  ^^  nututton  of  tbe  e(- 

i.ff^,  i[  the  fits  of  cbiMbood  aro  more  often  due  to  high  hIoo<I 

S||UFe  in  tlic  intra-oranial  cavity  thuti  lo  heart  failure,  wc  cuii 
erstand  why  hoys  with  thuir  bettur  muscxUar  development  and 
Orooger  bi^rta  should  tnoro  often  suffer  fi'om  Gla  thau  gii'U,  ao  that 
iiSeruDce  of  lULscIe  power  may  sufiice  bo  explain  the  diffeirciit 
ioctd«acQ  of  these  two  diseases  on  the  soxe^. 

Dpiani  T^as  the  drug  of  which  Raynaud  made  most  use  in 
tnatmeot.  and  he  raiMS  the  quetttiou  o,f  its  action  on  the  muscular 
fibres  of  tbu  arterial  coats,  the  relaxation  of  which  in  hia  chief 
object.  He  iueations  Pott's  uiibouudcd  confidence  ia  it  for  the  cure 
of  gaogrcno,  but  Bcems  to  think  it  is  of  use  chiefly  as  a  narcotic. 

I  ha7c  ehon-Q  tbat  in  couditioaij  of  coUicmiB  and  high  blood 
presaore,  opium  fiocs  the  oapillariea  nod  producer  diuresis  by  rai&ing 
the  acidity  and  clearing  the  blood  of  uric  acid  (see  p.  M)  ;  and  this 

I  action  of  opium  caugio;;  storage  and  rctonliou  of  urates  iu  the  body 
is  followed,  juit  as  in  the  parallel  oai^es  of  fever,  pregnancy,  and  the 
teMooal  variations  in  axcretioD  mentioued  above,  by  a  rebound ; 
«ad  yro  have,  aa  the  action  of  opium  ceuic»  to  an  end  and  the 
•eidity  folia,  not  a  post- puerperal  oc  t^  post-fehrife  colIiL-mia,  but  a. 
poct-oaorphiual  oollicmia;  and  ]  have  aUo  abowo  with  regard  to 
ihia  Utter,  that  if  the  urate  is  removed  by  a  few  timely  doses  of  a 
aalicylate,  the  poHt-morpbiiiut  colUumta,  with  all  its  signs  au<l 
vjmpboms  (alow  bigh-tenaioQ  pulse,  scanty  urine,  headache  and 
DoeatAl  depression),  fails  to  appear.  Exactly  the  same  thing  applies 
•lao  to  post-pluubie  and  poHt-nierQurial  colltcmia. 
B  In  a  word  it  can  he  sbown  that  every  dnig  which  frees  the 
^c»BiIIariBS  and  lowers  blood  pressure  produoiu^  iticrt-atied  excretion 
of  urcB,  line  of  frorfaco  temperature,  increased  excrutiou  of  water 
from  the  lungs  and  kidneys,  diminishos  at  the  same  time  the  uric 
aeid  in  the  blood  and  urine,  conversely  everyibisg  that  iuci'eases  the 
uric  acid  io  the  blood  and  urine  produces  the  reverse  efTeqte,  and 
cnroQ  mere  obseucv  of  uric  acid  fxom  the  blood  and  urine  as  the 
result  of  prtrious  excoseive  excretion  has  the  same  effvcta  on  the 
eiroulatioQ  as  the  drugs  that  romovo  it  from  the  blood.  It  is 
iuipoesible,  therefore,  to  admit  tbat  iho  factH  prove  that  nny  one  of 
tbe»e  dni^s,  such  lut  opium,  has  the  sumLlcst  direct  effeot  ou  the 
iCOBbraoLUo  tissues  of  the  arterioloa  or  capiUai-ies,  their  whole  effect 
]•  dependent  on  uric  acid,  and  uric  acid  alone  uffects  these  tissues; 
,  aa  before  pointed  out,  it  is  much  cosier  bo  bolievu  that  uric 
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acid  affeols  the  capillaries  mechanicftlly  by  obatruoting  them,  tb»o 
as  aa  imtant  uiLUt;ing  spasm  and  coutraction. 

I  believe  th&t  to  a  very  considerable  extent  poet-febrila  cotltemi* 
wiib  Us  rusultB  mi^^ht  be  preronted  by  a  similar  use  of  salicylates 
daring  the  fever  (acv  also  chaptur  suii.  as  to  tbcir  value  in  acadet^ 
fever). 

Here,  then,  we  hftve  a  disease  wblcb,  like  those  roentIon«(t  I: 
prerioaa  chapters,  is  p&roxyBEoal  in  relation  to  the  more  or  leaa 
natural  fluotuatioms  in  tho  exoretioa  of  uric  acid,  and  we  see  reosoa 
to  believe  that  it  holds  thia  relation,  hcaauso  it  is  doe  to  the  obsCruc- 
tiou  of  capillary  vemiiila  which  ati  excess  of  uric  acid  iu  the  blood 
produces. 

Wo  hare  aocti  that  Raynaud's  disease  affects  enpecially  the 
superficial  structuren  and  tho  vxtremitioit,  and  aftur  this  1  need  uot 
go  into  any  great  detail  to  Huggest  Chat  many  minor  changes  in  the 
nutriliou  of  the  skin  are  siinilarly  related  to  the  efTect^i  of  uric  acid 
on  its  circulation. 

If  this  is  80,  wc  havu  nt  onco  a  simple  cxplnoatioa  of  n  large 
nnmber  of  points  in  the  cause  and  cure  of  skin  diseases. 

Thus  the  relation  hetwden  erythijma  and  urticaria  on  the  one 
hand,  and  acute  rheumatiain  on  the  other,  may  be  ex^ained  by 
supposing  that  the  skin  trouble  oorresponda  with  the  excess  of  orio 
acid  in  tho  blood,  ^bilo  the  arthritis  corresponds  with  the  dririug 
of  that  BamB  uric  acid  out  of  the  blood  into  thu  joints ;  tlius  it  is 
not  unoonimonly  seen  that  when  a  patient  suffering  from  psoriasis 
develops  articular  gnut  the  akin  trouble  disappears,  and  the  samo 
with  rheumatism,  the  erylhoina  and  the  arthritis  do  not  geuntally 
originate  togcthpr  {see  Lancet,  1888,  vol.  i.,  p.  523). 

Again,  if  as  we  see  in  6g.  5,  uric  acid  affeotft  the  circulation  in 
the  skin  bo  much  as  to  alter  its  temperature  from  hour  to  hour  in 
physiological  conditions,  it  is  no  great  stop  to  suppose  that  it  may 
ocoasiooally  affect  its  function  and  structure. 

Tlion  wc  nil  know  the  relationship  between  dyspapaia  and  oe. 
eruptions,  or,  again,  between  menstiiiation  and  eruptions :  and 
both  tht^&e  conditions,  as  I  hare  shown,  an  excess  of  uric  acid  te 
almost  cBrtain  to  ba  met  with  in  the  urine  and  the  blood. 

Then,  again,  fovcrs  are  followed  by  post-febrile  coUtBmia  with 
slow  bigh-ten«ion  pulse,  mental  depression  and  subnonnnl  tempera- 
ture, and  in  this  condition,  just  as  we  sfaould  expect,  boils  and 
papular  eruptions  which  are  very  proQO  to  ulcerate  And  slow  to  hoai 
are  oHcn  mot  with,  nnd  I  have  myself  seen  quite  a  number  of  «uch 
oases  after  typhoid  fever  and  pneumonia. 
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Alopscia  again  is  not  a  very  unoomnooD  post-febrile  symptom  %* 

1  l»ve  seen  and  road  o(  s«7oni]  eases  in  the  kst  few  years  (sea 

Briluh  iteduxii  Jmrnal,  1890,  vol.  i.,  p.  1027  and  1239),  and  a  case 

which  I  recently  saw  myself  bad  this  very  BuggeativB  oonnootion 

with  season,  that  while  the  hair  bad  on  several  ocoaeions  grown 

liming  the  autnmn  anil  winier,  it  had  (ullen  off  again  in  (he  following 

ipriog.     After  what  I  have  said  as  to  the  sansonal  variations  tn 

ooUmtia  and  the  excrotion  of  uitc  acid  (Gg.  i).  I  will  only  point  out 

tlttt  this  case  of  alopecia  parallels  in  the  most  striking  maimer  the 

irie  aoid  boadaehe,  mental  depression,  asthma,  and  phthisis,  us  well 

u  the  disease  we  ere  Hpaeially  couceiiied  with  In  this  chapter,  and 

t  cannot  but  ihink  that  community  of  cauHation  lies  at  the  root  of 

itiia  paralleliflm. 

Then,  again,  -we  can  easily  nnderstand  how  such  drags  as  actde, 
eiHom,  (ho  iodidos,  ealomol  and  thyroid  gland  or  extract  {Vr.  Davien, 
Lamet.  1893,  vol.  U.,  p.  899)  act  in  curing  these  skin  diseases,  for 
all  thtrse  substances  hare  this  one  point  in  common,  that  they  clear 
the  hlood  of  uric  aoid  (see  ohaptara  iii.  and  iv.,  also  British  Medical 
Journal,  1888,  vol.  i.,  p.  27,  and  1892,  vol.  ii.,  p.  166,  and  Lancet, 
1888.  vol.  ii.,  p.  63). 

And  as  1  have  si^id,  I  have  for  some  time  been  in  the  habit  of 
ling  skin  troubles  originating  in  connection  with  any  of  the 
o-mentionod  disturbances  of  nutrition  with  drugs  which  clear 
the  blood  of  uric  acid,  and  1  tlihik  with  considerable  success. 

Then  if  the  vesAets  of  the  skin  are  obstructed  by  uric  aoid 
HO  thai  surface  temperature  is  reduced  and  even  the  nutrition 
of  the  skin  is  eventtially  atl'ected.  it  is  probable  that  in  thoeo 
eapillory  vessels  where  the  circulation  is  absolutely  at  a  stand,  the 
very  walls  of  the  ve^els  themselves  will  snffitr  in  their  nutrition 
and  doleriorate,  so  that  when  the  blood  again  passes  into  them 
fcbey  may  bulge  and  leak,  und  thus  small  extravasations  of  blood 
nsolt. 

If  this  is  the  explanation  ofpurpum  it  almost  amounts  to  aditmon- 
sKration  that  the  action  of  uric  acid  on  the  captllaries  is  not  that  of 
a  mere  irritaot  on  a  living  tissue,  for  it  is  hardly  possible  to  believe 
kh&t  any  ti&sue  coidd  keep  up  a  spasmodic  contraction  while  its 
BUbttaoce  is  actually  boiiig  disititograted. 

Id  this  way  I  think  purpura  may  be  connected  n-ith  uiic  acid, 
the  changes  it  produces  in  the  circulation,  and  this  will  explain 
its  connection  with  the  rheumatic  group,  and  also  with  Rlironie 
Brighfs  disease,  dyspepsia,  post-febrile  conditions,  and  menstma- 
Uou  (see  British  Medical  Journal,  1890,  vol.  i.,  p.  596,  and  Lancet, 
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1891,  vol.  i..  p.  658.  and  1691,  vol.  ii.,  p.  933.  luid  Briligh  ilt 
Journal  epitome,  May,  Iti93,  p.  UO). 

We  have  Bueu  Vhat  B&yatiud  did  not  fayout  tlie  idea  th^t 
troubles  lie  de8CTil>ed  were  due  lo  local  iiorvc  Icsiona  oc  Dvurit 
thtiUj{b  it  is  sbill  bold  b>  ftoino  to  be  duo  to  difiouse  of  tropli 
nerves  or  their  centres,'  but  probably  the  oaly  relation  betveq 
Itiiyu&ud'st  diaeatio  a,ad  ueuritis  is  thai  botli  may  be  due  to  uik 
acid  (eee  uku  Dr.  Buzzard's  opinion  in  [be  Lancet,  1803,  voL  ii.. 
p.  1233).  I  hare  loyaeU  also  heard  froan  Dr.  Thfacliie,  of  Lowdbjun, 
Xotts.,  and  otbere,  of  cases  of  Qsutitis  which  ovidcntly  bad  impor- 
lant  ootmectionit  with  uric  iicid. 

Theoretically  il  seeme  posBible  tbat  one  may  get  a  coonectiou 
between  periphera.!  neurilis  Aiid  the  action  of  uric  acid  on  the 
tiiiBUoa  and  circulation  in  ttvo  ways,  Qi-gl  oh  a  gout  of  the  fibiOUS 
tisaucR  in  and  round  a  Qorvc  bundle  causing  prcsstirc.  irritation  and 
di-geueration,  suub  as  oocui-s,  for  instance,  in  sciatica,  ur  possiblf^ 
also  ia  herpeci  /.oster,  and  the  actiou  of  alcohol,  axDeuic,  and  scTenjB 
luctola  iu  pi^ucing  tbeae  troubles  may  simply  be  their  effect  in 
driving  uric  acid  out  of  tbc  blood  Into  the  fibrous  tiwues  that 
i-upport  th(!  nerve  fibre.  Second,  in  conditions  of  {(aynaud's  disease 
similar  lo  ihose  described  above  there  wiU  probably  be  more  or 
lest)  alteration  of  uerve  sLnicLurea  iu  and  uruund  theleaioD.bultb^^ 
arc  ontirely  secondary  to  the  cii-cu)ation  changes  as  fia>-naud 
self  points  out  (previous  reitrcuco). 

Soiiiu  poititB  of  interest  have  been  brou^t  out  b^'  recent  writent 
««peoi&Uy  with  ref;ard  bo  the  (roatinent  of  skin  troubles,  chilblains. 
piurituD,  etc.,  by  calcium  chloride,  a  drug  which  undoubtedly  cloam 
the  blood  and  nrine  of  uric  acid  while  it  is  bcinn  taken  {se*  Dr.     , 
SaviU,  Lancet,  \m&,  vol.  ii.,  p.  300).  H 

The  relatiouHhip  of  psoriasis  to  menstruation,  pr^'oaucj,  and  ihe^ 
spring  season,  and  to  gaatro-iutestinal  irritation,  aU  points  I  have 
already  mentioned  arc  further  illustrated,  though  tniscd  vrith  vhfkt 
I  regard  as  erroneous  pathology,  in  an  iu-UcIq  in  the  Li^jifCcl,  I895y 
vol.  i..  p.  1422. 

1  have  also  had  a  letter  from   Dr.  H.  S.  Purdon,  of  I3elfaafc,1 
pointiug  out  tbat  ho  has  long  been  in  tlie  faabit  of  reducing  animul 
food  in  p»ona.4ia  with  great  bonctit,  apd  quoting  a  paper  read  at  thfil 
Dermatological  Cougi-uss  of  London,  by  Dr.  Bulklay  of  Ngir  Xoik, 
a4yi8iag  this  treatment. 

The  only  indication  for  the  treatmetil  of  this  ^'oup  of  diseases  is 
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to  dear  the  blood  of  nrie  acid  as  quickly  and  as  completely  as 


For  this  porpose  mercury  or  its  iodide,  opium  and  the  nitrites, 

or  tmmomum,  are  likely  to  be  the  most  useful  drugs,  and  as  regards 

diet  it  will  be  as  well  not  to  administer  any  uric  acid  that  can  be 

left  out  without  injury  to  nutrition,  and  so  to  avoid  such  things  as 

soup,  beef  tea,  and  meat  extracts,  strong  tea  or  coffee,  and  we  must 

bear  in  mind  that  milk  diet  lowers  blood  pressure  by  keeping  the 

hlood  clear  of  uric  acid,  which  is  what  we  want  to  do  in  Baynaud's 

disease.     With  t^ard  to  skin  diseases  the  same  drugs  are  of  use, 

and  salicylates  are  also  sometimes  of  great  value,  and  calcium 

chloride,  or  iodide  of  potassium,  are  drugs  which  act  in  the  same 

way,  atid  are  mentioned  in  some  of  the  experiences  quoted  above  : 

ba|  d;s1i  alon^  go^  to  the  root  of  the  matter  by  eliioinatifig  and 

keepi^  oq(  ^^  c^ias^. 
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It  was  the-  clinica.!  obsoiratiOD  at  cases  of  pnroxyftmal  faaino' 
globiniirii),  anil  certain  special  fonng  of  ntiicmU  that  first  suggMMJ 
to  my  niinil  tbu  posaibility  thut  tbuso  broublus,  a»  well  us  ftniemia. 
might  be  dae  to  the  presence  of  excesit  o(  uric  acid  in  the  blood. 

I  ghall  first  of  (til,  tharufoTe,  mention  some  of  these  ensM  and 
the  results  I  obtnined  by  investigating  them. 

UoccicbDr.  I38H. — Joliu  H.  McL.,  age  4  yooi-s  and  10  months, 
eaid  to  be  subject  to  attacks  of  cold  aod  shivering,  in  which  he 
passes  red  water.  h 

Is  gonorolly  extra  well  for  some  days  before  the  attack,  but  HIbH 
bowQls  are  coustipntL'^l  (uxtm  vrcli  mcaus  rcientiou  of  uric  acid; 
note  th«  parallel  here  of  wbat  occurs  in  the  headache  and  opilopsy 
of  uric  acid). 

Just  butore  the  attiick  ho  yawns  a  groat  detil  (coUicmia).  ^M 

His  water  on  the  day  after  the  attack  is  quite  clear  again.  ^^ 

December  10. — His  mother  brought  hint  to  my  oiit-patients' 
HNim  to-day  sayiot;  that  bo  has  au  attack  coming  on.  Uaa  been 
taking  cod-liver  oil  and  steel  wne  for  the  last  week.  Was  this, 
a  rebound  after  the  iron  ? 

He  is  pale  and  bis  handn  and  forearms  are  cold,  Seems  dull  aai 
heavy,  Bhivcring  (?),     Pulse  slow. 

I  told  his  mother  to  sit  in  front  of  the  &re  with  him  ;  and 
half  on  hour,  at  3  p.m.,  she  came  back  with  the  child,  and  brougl 
some  reddish  urine  he  bad  pattsed.    His  face  was  tlushed,  and 
seamed   dull  and  heavy  and  said  he  had  a  headache  ;    pulse  now 
quicker.    Bis  mother  saya  hie  bowels  Hatc  not  l)c«n  open  for  two 
days.     He  does  not  get  thnne  attacks  uales^a  he  is  exposed  to  cold  in 
some  way.    Have  we  here  a  condition  in  which  cold  acting  with 
other  causes  just  as  in  Raynaud's  disease  precipitates  or  greatly 
increases  coUsmia? 
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I3ie  speoimeQ  of  axian  was  roddish- brown,  clear,  1034,  sho'wed 

Aa  ^Mtnun  of  oxy-tuBmuf^Iobiu,  aud  also  tbut  of  auid  htcnmtin,  tbe 

htter  beiag  retDoved  by  luldiLioii  of  ainuionia.     Citder  the  micro- 

loopo  QumerouB  pigment  granules,  some  epitbelium.  fairly  aumerous 

iluidowy  blood  oolb,  also  aumorous  gronulu  ojid  pigment,  speokled 

fwsts.    No  oxalates.    Urine,  after  boiling  aod  filtering,  gave  urea 

1*5  per  eent.,  aud  une  acid  '0G048  per  cent.     Uric  acid  to  urea  1  to 

13.    There  waft,   therefore,   aii   excessive  excretion  of  uric  tkcid, 

tod  probably  as  the  child  did  not  pass  water  before  thu  attack  began 

ihig  was  a  mixtiire  of  tbe  urine  in  Che  bladder  before  tbe  altaek, 

iritli  that  oxcreted  during  the  attack,  or  the  uric  licid  would  have 

bMO  higher  stlU. 

With  i-egard  to  this*  case,  I  have  very  little  doubt  that  it  was 
a  uric  acid  storm.  Ho  waii  extra  well  for  a  day  or  two  before  the 
attack,  just  as  in  uric  acid  headache  a.nd  opilepty  (retention).  The 
attack  itwlf  comee  at  a  time  —3  p.m.— when  tbun>  Iti  normally  a 
plus  excrecioi)  of  uric  acid  (aecond,  or  afternoon  alkalioe  tide,  see 
ig.  1)  ;  all  Ihe  signs  and  syiiipboma  of  tbe  attack  arc  those  ol 
eoUaHoia;  and  lastly,  in  the  blood-stained  urini!  itsolf  we  Und  exoeas 
o(  arie  acid.  Unfortunately,  tUiH  child  never  returuud  again,  so  tliat 
I  could  not  investigate  thu  matter  further. 

For  comparison  with  \im,  I  will  now  ^ive  a  few  notoB  of  thaoase 
of  a  member  ol  our  profufrsion,  who  conaultod  me  on  uuoouut  of  urio 
acid  bvadache. 

May,  IbSS.  G.F.T..  ago  33.— Iti  pi-autice  in  a  Midland  county; 
watia  hard,  lives  plainly,  fair  ibmounti  of  exercise  and  riding, 
oeeaaiooal  bunting.  Father  has  sLiKht  attaoka  of  gout,  mothor 
lii«umatic  and  two  years  ago  had  pehoais  rheumatica. 

JPftvkm*  health. — Slight  rheumatic  fevor  nine  years  ago ; 
occasional  joint  pains  since  that;  four  and  a-half  years  ago  had 
rigora  and  dyspncDa,  and  was  ill  threu  months,  lius  always  saffexod 
firora  headache,  but  worse  the  last  four  years,  somstimeu  now  one 
•very  week.  He  has  the  pain  ou  waking  iu  tlie  inoming,  and  it 
remains  the  whole  day.  Taking  wine  at  dinner  always  gives  a 
beadocho  next  morning.  His  pulse,  as  obot-r^'Dd  by  his  assistant,  is 
•low  and  of  high  tension  during  the  headache.  He  sufTei'S  also  from 
d^mBslon  and  irritabiUty,  and  has  cold  extreitiilies  and  rigors 
dnriiig  hoadaches, 

Here  there  is  a  strong  fAinily  history — gont  on  one  side  and 
rheumatism  on  the  other,  and  neariy  every  possible  sign  ol  excess 
of  aric  aoid  in  his  own  blood  or  joints.  And  now  we  eome  to  the 
part  that  bears  upon  our  subject.     .Mao  occa<iional]y  when  he  gets 
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cold  be  has  a  rigor  and  a  i«ii]|>cr&tan;  of  103^  sometimes  With  ioint 
pninFt,  and  paases  ftmofej-  urine.  In  the  aiilutilh  ot  this  jnear  fia  hml 
such  an  attack  after  being  out  bunting  and  getting  cold,  ftnd  he  . 
kitidty  fleiiC  ni^  «tiihe  of  the  urEhe ;  onfortanat^f  the  bot^s  I  hiivti 
o!  ili  exanriination  arc  not  torj  procifeo,  And  I  vrae  only  ibie  to 
examine  it  forty-oight  hours  aftfir  it  was  paosed.  It  W4g  acid,  i^i- 
tained  a  slight  exo^aft  of  uBo  acid,  ftilrly  numeroae  hlood-eotls  and 
gome  oxatktP  cryatals.  and  gave  the  oxy-h^moglohin  gpectrnm.  Ho 
himaalf  considsred  that  these  were  attacks  of  paroxysibal  hicmo- 
globinorift,  but  I  do  not  attach  Rroat  importoincc  to  my  examiimtion 
beonn»e  tho  tirin»  was  not  freah,  and  I  think  that  the  oxalates  were 
possibly  formed  out  of  uric  acid  and  dimini«ihed  its  apinreiib 
qnJLDtity.  ^ 

Compare  also  a  short  nbtc  bf  &  cA«c  that  came  to  Ur.  tituil^ba'J^ 
out-pationtu'  room  at  St.  Bartholomew's,  which  ha  kindly  a!!o*ced 
me  to  examine.  April  23,  1890.  Edward  W.,  agt*  35. — The  ease 
was  disposed  as  paroxysmal  hn^mnglohinTirift,  and  I  was  given  a 
amall  specimen  oF  the  urine  and  took  (i  tracing  of  bie  pulse ;  its  Mte 
waa  112,  and  yot,  in  sptlo  ot  this,  the  tra«ing  showed  con?iid&mMa 
tension,  as  the  pr^dici'Otic  u'avo  wa>t  fairly  well  marked  in  the 
down  stroke,  the  prediorotic  ndtch  wai  a  ibnsiderahle  dirtajice 
above  the  base  line,  and  tho  dicrotic  woVc  only  of  moderate  flix< 
Tho  second  sound  of  thu  heart  was  markedly  loud.  We  word  bter 
probably  just  at  the  end  of  the  cold  stage  and  the  be|;ion{ii(;  of  tt 
(ever. 

ITie  nrine  1*tis  like  pure  blood,  bnt  showed  no  blood  diAcs  dnc 
the  microscope,  aud  after  removal  of  albamen  it  yielded  nrejt  1* 
per  cent.,  uric  acid  -ISTes  per  cent. ;  relation  1^11 — an  ehdrmoo 
oxctiss  of  uric  acid,  and  n  relatlbn  to  uf6u  which  It  may  be  Said  is 
never  met  with  in  health. 

I  will  here  also  mcnliofa  a  oi^e  whfch,  lho)-e  ^Itkii  aiiy  dttitjl 
opened  my  eyes  to  the  probability  of  uric  acid  producing  dc«tnj(l^ 
tion  of  red  cells  and  so  anfeniia,. 

Jaly,  IftflQ.  a  lady,  age  46. — A  patient  ontRr  tho  cAie  ot  t>l 
Brunton,  during  whose  ahaoncp  h-om  homo  I  saw   her.       Had  * 
gouty  family  hiBtory,  but  never  had  gout  LertoK. 

Hhe  complained  that  nhe  had   "  ana*mio   attacks "  which  si 
wa«  *iire  were  connected  with  gout.     She  had  lived  A  healthy  bul 
door  life,  and  often  played  cricket  with  hop  children,  bow  growit 
up.  ^ 

Her  taCB  was  tanned  by  cxpostiro  to  the  sun  :  but  through  lh|^| 
and  also  in  toiigne  and  ^im«  there    was   evei^'   sign   of    intetnl^^ 
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uuetnlt ;  I  f«lt  sure  thftt  she  tbnst  have  had  a  hromorrhilgQ,  &n<l 

n^gexted  loss  of  blood  by  pilos — which  eha  had  to  a  slight  extent — 

«  by  excesKive   menstrantion ;    theRe,  however,  she  denied,  nnil 

BUintaiDed  that  she  ha<l  suffered  off  and  an  from    this   antcniia. 

»hlch  catne  in  attacks,  and  was  in  aome  way  oonneotad  with  gout. 

S>  tar  OS  I  eoulil  mak<>  out  from  her  description,  tha  attack  after 

whicb  the  aimiDia  appeared  was  of  the  nntuic  of  a  bilious  attack, 

orstck  headache  ;  but  she  had  no  hfflrtiatiiria.     Have  we  here  ha^Tno- 

iglobincmia  not  auffioiont  to  oftiiso    hicmoslohinuria,  but  perhaps 

flirting  over  a  longer  time  and  producing  tlio  intense  anKuaia  which 

Tmw? 

This,  of  conrse,  rtuxed  in  thy  mind  the  question,  i^  colhemia  a 
caaso  oi  more  or  less  deritruotion  of  red  cells,  and  doea  it  in  ^ia 
way  bring  about  naoro  or  Icsii  chronic  and  recurring  anocmia  ?  And 
haTiDg  once  boon  led  to  reyard  anaemia  from  thi«  point  of  view,  I 
wag  not  long  in  coming  on  what  htivo  appeared  to  mo  to  ba  other 
,  (igiis  of  Iho  possible  prodnclion  of  ans^mia  by  uric  acid.  I  have 
also  pointed  out  in  my  pi-evious  writiuKs  lliat  the  injoction  of 
ereatinin  int»>  the  blood  had  been  shown  to  produce  destruction  of 
red  cells  (Compter  liemlu  tU  Ui  Sac.  de  Biolo'jie,  1877 ) . 

Aug.  12,  1890,  Daniel  H,,  age  10. — Admitted  under  my  care  in 
Ihe  Metropolitan  HoRpital.  CnmpIainR  oF  pallor,  flloepinesn  and 
|NUti«  in  the  head.  Futher  and  moblici-  wuU,  five  brotbors  aiid 
sbters  well.  Jaundice  as  an  infant ;  mcnnlea  also  as  an  infant. 
Had  a  pain  in  his  hoad  on  .\.ug.  1,  und  a  pa,in  in  Ids  n(;Iit  side  on 
Aug.  7.  Pallor  gradually  iiioroasing  but  much  worse  tlie  last  two- 
IVMkS. 

Ifl  now  poorly  nouriahed  and  pale  evftn  to  bloodless.  The  con- 
junctiTOi  have  a  slight  lemon  tinge.  Appejiirs  iutellij^ent,  but  i^  duU 
and  depressed.  Piilso  190.  Temperature  100".  There  is  a  syStotio 
mtliiaur  all  ovur  the  cardiac  arcik.  Tito  npleen  i«  tircatly  enlarged, 
the  notch  being  felt  at  or  Ulow  Lbc  umbilicus,  and  Ibc  lower  «iSgie  is 
level  with  the  anterior  superiar  spine  of  the  Ilium.  Blood  showa 
increiwc  of  whitff  and  diminiitiion  of  red  colls.  He  was  given  liq. 
ATSBnioaliii  triiii.,  to  be  gradually  increased.  During  my  absence 
for  a  holiday  he  came  under  tbe  uarc  of  Dr.  Rollcston,  who  in- 
erCOBcd  iho  ursvnic  to  ntviii.  and  eventoally  to  ni_xii.  and  addfd  a 
little  digitalia,  and  on  Sept.  17,  pil.  ferri  carb.,  gr.  v.,  was  given 
■kw{ce  a  day. 

^B      Oa  my  returu  in  tbi-  fourth  uuck  of  Bepterhher  the  child  was 

^prone  than  when  admitted :  he  was  not  only  very  pale,  but  was 

weak  and  hardly  able  lo  sit  up  in  bed.     I  got  a  specimen  of  twenty- 
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four  hours'  urine  Aiiil  found  it  Lo  contain  a  great  exeeiw  of  tiric  acid, 
1 — 13'8,  and  lbi»  suggested  to  me  that  bin  dulness  and  genernl 
misery  were  due  to  collKQtnia.  whicli  no  doubt  he  had  to  a  very 
nerioua  sxteDt,  evea  if  the  severe  anajtiiia  was  not  also  due  bo  it :  at 
ooy  Tat«  I  felt  that  1  knew  nothiof;  about  the  ciiiiBation  of  xplonic 
leococylhsemia,  aud  would  therefore  treat  the  ooUmmia,  for  which  i 
might  be  able  Lo  do  sumuthiDg  (see  also  p.  367j.  ^M 

On  Sept.  UG,  the  note  of  the  bouse  physioau,  Dr.  Stauley,  was:^^ 
"  Still  hat)  Bome  pain ;  extremely  aneemic;  spleen  if  aoytbing,  larger. 
Hnnds  always  tremulous.     Pulse  136." 

Sept.  30,  I  found  him  in  the  ttame  condition  lying  \Tc>ak  and  dull 
in  bed.  I  accurdiugly  Hboppod  all  the  proviouit  drug«,  and  gave  a 
oii&tuie  contaiiiiug  tr{x.  of  dilutt;  nitro-bydroablorio  acid  tbrev  timeh 
a  day  before  inoals,  and  another  mixture  eontaiDiiif;  sodii  salicyl.  gr. 
X.,  sp.  am.  arotn.  tilxv.,  three  timea  a  day  after  meals,  wiLb  thp 
object  of  affecting  ibc  colUcmia. 

Qlooil  examined  to-day  (that  is,  before  treatment)  shovra  10  red^ 
and  1  white  cell  to  a  micrometer  square.  Blood  examined  by  Dr!^| 
Stanley.  ^^ 

Oct.  7. — Dr.  Stanley's  note  in:  "Colour  much  Improred,  less 
Iremulous."  And  this  woe  the  begiuniug  of  a  steady  and  con- 
tinuous improvement,  ao  marked  and  "to  unexpected  oa  to  surprise 
all  who  saw  him. 

Oct.  14.^Weighi  3st.  lllhs.     Abdomen  2Sjin.  at  nmlHlicOK. 

Oct.  20.  — Blood  luucb  better  in  apiicarance,  shows  35—40  red 
cells  pur  square. 

Oct.  21. — Bright  and  cheerful ;    up  and  about,  and  goee  out 
Hue  some  colour  in  (aoo  now.    Wt^gbt  Sal.  13jlbe.    Spleen  (?)  smaller 

Oct.  29.— Weight  Sst.  121bs.  13ox8. 

Oct.  31. — Bpleen  smaller  aud  more  to  the  toft ;  the  noiob  i»  tion 
one  finger-breadlb  above  the  umliiltcua.  Abdomen  S4^iD.  B(  uni 
bilfeus. 

Nov.  19.— Continued  improvement,  same  drugs.  Weight  Sst, 
ISlbfi.  Sox.     Splcvu  luunc. 

Nor.  14. — Blood  H  red  and  1  white  (.-ell  per  aquare.  All  medi 
eioee  suspesdod. 

Nov.  18.— Weight  38t.  ISIhg. 

Nov.  36 — AcidH  and  Halicvlate  begun  again. 

Nov.  29. — Red  cells  35  per  square.  Spleoic  notch  two  fingers' 
breadth  above  umbilicus. 

Dec.  6. — Bed  ccUa  'iO  per  square.  Pil.  forri.  carb.,  gr.  T.,  givon 
tivi«e  a  day  in  addition  to  other  dmgs. 
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Dm.  13. — Red  cells  45  p<>i'  square. 

I>ec.  17. — Wnighl  3st.  121b8.  Gozs.    Going  on  well ;  aeem*  bright. 
iUcfoea  at  umbilicus  23in.  ;  ajilouii  much  sniallor. 
Dee,  30— Bright  and  well.     Red  cells  37  per  squore. 
Ju).  17,  1891. — Same  troatment  continued.     Bed  cells  38  per 
iqaue.     White  cells  nob  in  excesii,  only  one  or  two  in  tbo  field. 
Wt^l  3»it.  131bs.  lOozH. 

Aft«T  this  he  ooDtinu«d  very  well  mid  was  allowetl  tu  ro  home. 
T  am  awaro  that  tsas&a  of  spl<>nic  loueocythiemia  have  improved 
on  varioas  treatmonts,  or  have  got  well  in  tipitc  of  troAtment;  but 
llieresalt  tn  this  case  followed  so  immediatdly  on  the  alteration  of 
treatment  as  to  impress  oJI  who  saw  the  case  with  Uio  bvlicf  bbat.  it 
na-'  tiot  a  coincidence  merely. 

Stnoe  this  I  liave  seen  scvernl  caflei)  of  severe  aneonaia  in  young 
.%omen,  which  resisted  iron  gi%'co  in  the  ordinary  way  (generally  pil, 
terri.  carb.  in  incruasiug  doecs}  for  Sdvcru]  luuntbs  ;  but  improred  at 
ooee  and  decidedly  on  a  ootu-^e  of  salicylate  of  soda  ;  and  this  dru^ 
haa  always  saemed  to  afToct  their  spirits  and  gotivral  condition  in  a 
remarkable  way,  leaving  no  doubt  in  my  mind  that  they  had  btten 
BofluriiiK  from  Mvcre  colliEuiia. 

With  regard  to  the  way  in  which  the  salicylates  produced  thia 
iinprovt^iiient,  I  aball  have  Hometbiog  to  <tay  whi>n  I  come  to  demon- 
strmte  my  curves,  and  similar  treatment  apparently  prevcnlod  attackii 
of  paroxysmal  hemoglobinuria  and  Raynaud's  disease  (see  p.  358). 
Lastly,  I  was  It'd  to  notice,  as  the  result  of  my  previous  ex- 
perience, that,  in  a  largo  number  of  cases  of  chlorosis  or  antemia  in 
yoQDg  women,  more  or  lew  dyspepsia,  or  even  a  bilious  attaok, 
aa  in  the  lady  above  mentioned,  occurring  especially  ut  the  menstrjal 
periods,  bold  an  iniportunt  place  in  tlie  history  of  their  trouble,  and 
I  knew  %Tell  Ibat  these  gastric  disturbance's  meant  a  fall  tn  urea 
tormaliwi  and  exvretioii,  a  full  in  the  acidity  of  the  un'ne,  and  a 
eorreeponding  rise  in  the  alkalinity  of  the  blood,  so  that  this  fluid  at 
once  became  a  better  solvent  of  uric  ticid  and  its  oo'tnpounda,  and  at 
oDCo  took  them  up  in  solution  from  all  pointe  of  deposit  iu  thu  body. 
(Liver,  spleen,  fibrous  tissues  and  joints.) 

Id  a  word,  the  dyspopsia  produced  coUainia.  and  everything 
•eemed  to  make  it  probable  thftt  the  coUatmin  produced  the  blood 
doatraetioD  and  ausmia. 

Than,  in  the  ease  of  Raynaud's  diseane,  with  paroxysmal 
hmnoglobinurin,  the  notes  of  which  are  given  In  the  previous 
chapter,  my  colleague,  Dr.  8.  W.  WheatoD,  kindly  examined  the 
blood,  and  found  on  eeveral  occaeions,  corresponding  with  the 
36 
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bict»ogloi>iTiurin.  attackH,  a  diiniDaUon  of  red  cells,  an  increase 
white  cells  (see  p.  ^HH),  unJ  &□  increaHe  of  caagalalnlitf . 

Dr.  Wheabon  has  also  given  {Tratisactums  of  the  PatKologicai 
Societij,  vol.  xlvi,,  p.  IGS)  an  interesting  account  o{  tbo  pathology  of 
the  "  Blackwftter"  fevor  of  West  Africa,  which  appears,  aa  he 
shows,  bo  have  many  potnUi  of  reoomhlance  with  paroxysnial 
ha<moglobiuuriH, ;  and  I  shoulti  have  little  doubt  tbal  ft  represuita 
tliu  effect  of  severe  malarial  fever  on  the  excretion  ol  uric  acid,  aod 
ao  indirectly  on  th<i  blood  (mo  p.  174  and  364),  and  it  is  iat«r««ting 
to  note  that  mnlorial  fever  is  known  to  be  a  causo  of  "]itbffimia"J 
(see  my  paper  in  Brain.  1391.  p.  73).  and  of  Raynaud'^  disoaw.         " 

For  a  case  where  Iti&mogloljiuuriu  aocompaaied  an  ordtQarj- 
atlack  of  heniga  iDtonnittent  fever  (sde  British  Mtdical  Joumoi, 
1696,  vol.  i.,  p.  590).  Yet  Di'.  Manson  uooms  to  think  that, 
hstmoglobinuno  fever  is  caottad  by  a  different  paraait«. 

There  thus  seemed  to  me  to  be  a  cousiderablu  accntnulation ' 
faciei  tendinn;  to  show  that  ia  paroxytunal  biomoglobinuria,  splBniaj 
leaoocythtcniia,  obloroais,  and  auiomia,  there  is  at  the  time  of 
blood  deterioration  a  considerable  excesa  of  urio  aoid.  both  in  the' 
uriuc  and  in  the  hlood;  in  the  urine  I  have  found  it  in  eicess,  aod 
in  the  blood  it  gives  rise  to  signs  aod  symptoms  which  are praotically 
identioiU  with  those  of  the  unc  acid  hcodacbo  (soc  chapter  vi.). 

Then,  again,  in  oeverat  of  thene  diseaae  conditions,  a  drug 
(salicylate  of  soda),  which  eliminateti  uric  acid,  and  prevents  ite 
being  present  in  exoess  in  the  blooti,  appears  to  prodiioe  more  or  less 
mdrkcd  improvemeDt,  even  when  iron  or  areanic  have  foiled,  while 
dyspepnta,  which  brings  exccsij  of  uric  aoid  tbrough  the  blood,  doea 
haim. 

At  this  point  in  my  in v«g ligation  the  writings  of  Horliaczeai 
and  a  lecture  by  Prof.  A.  H.  Wright,  were  pabliahed,  and  I  therefo 
uid  in  a  letter  to  the  Lawot,  1892,  vol.  i-,  p.  66a,  that  it  iipj 
to  me  that  thoaa  investigators  were  really  mistaking  a  cause  for  ao 
effect ;  and  I  gave  my  reasoas  for  ihiiikiutj  tbal  the  exceee  of  uric 
acid  which  they  noticed  in  the  blood  and  urine  at  Uie  time  of  oeitain 
blood  chaoftes  was  the  cause  of  those  blood  ohaogM,  and  could  no* 
well  bo  their  effect, 

1  said  further  that  in  the  case  of  paroxysmal  bi>.'niogU>hiriuria, 
could  be  proved  that  tbe  exoo&s  of  uric  acid  in  the  blood  and 
at  tbe  time  of  an  attaok  wu.i  not  the  reeolt  of  the  blood  ohauge*^ 
becauM  it  was  the  result  of  a  fluctuation  in  urate  eKorotion  (minus 
Bsorotioi)  or  retention)  wbiob  began  bours  before  there  were  any 
blood  changes. 


pA&oxrsuAi,  asMOOLOBtKuniA  aho  ax^kmia. 

In  this  respect  al^o  bbe  excess  of  uric  acid  in  paraxysmn.!  h«mo- 
KlokiBarift  has  an  identical  caunntion  with  the  excoas  in  the  par- 
ajnut  headache,  the  paj\>xy«mal  fite,  and  the  periodical  mental 
I^RBHioQ  doHcribed  in  prnviotis  chaptare  ;  and  in  all  tbeao  alike  bbe 
Siolaalion  in  the  excretion  of  uric  acid  is  the  cause  of  uJl  tihe  ajgna 
ud  eymptcms,  and  nob  thcii-  iro»utt. 

At  the  time  my  paper  on  a  cane  of  Raynaud's  diseaso  was  road 
Icbre  ihe  Medical  Society  (see  Transn^tioaK,  vol.  xv.,  p.  1.SB),  Dr. 
Snnter,  whose  invt^stigations  on  the  blood  are  welt  known,  Baid: 
"  In  a  nutnbw  of  the  diseases  of  the  blood  of  a  destructive  ualure, 
mefa  as  leuoooythtemia  and  peiDioious  antRmia,  the  uric  acid  was 
pMUly  increased ;  there  was  evidently  a  direct  connection  between 
the  two,  and  he  felt  sure  tha,t  Iho  appoarance  of  the  uric  acid  was 
a  rMolt,  and  was  uot  to  be  regarded  as  standing  In  a  caudal  relation 
to  these  diseases."  I  am  fjlad  to  see  that  Dr.  Hunter  is  at  cue  with 
m«  u  to  the  facts,  and  further  considers  that  tbore  is  a  direct  con- 
oestion  between  them  ;  hut  1  hope  prosontly  to  Iw  able  to  demonstrate 
thai  the  coanectiou  Is  juxl  the  raverae  of  the  one  he  suggests. 

AU  these  facts  then  seemud  to  render  it  very  probable  that  urio 
acid  waa  tfau  cause  of  these  blood  changes  both  in  paroxysmal 
bsmo^obinQria  and  anumia. 

But  I  have  ooniplete  power  over  the  excretion  of  urio  acid  in  the 
urine,  and  if  anyone  will  chalk  out  a  ciurve  on  the  wall  nhivh  he 
wishes  his  nrate  excretion  to  follow  from  day  to  day,  I  will  under- 
Wice  to  make  it  follow  a  verj'  similar  curve,  proxided  ho  follows  my 
instrtiations  as  to  diet  and  dnif^  that  nffeet  the  solubility  of  the 
nbeteoce. 

But  the  excee8  of  urio  acid  above  the  i-clation  to  urea  of  1  — 35 
reprosepts,  I  believe,  the  auiount  of  urio  acid  that  passes  tbroiuth 
Um  blood  each  day ;  thus  when  the  uric  acid  curve  is  abore  the 
area  curve  by  two  or  threo  grains,  two  or  three  grains  passed 
tbroagh  the  blood  that  day  (see  chapter  iU,). 

It  follows  that  if  I  have  oomplcte  power  over  the  curve  of 
«seFOtion  I  have  also  complete  power  over  the  amount  that  can  pass 
^irodgh  the  blood,  and  if  uric  acid  oiuises  the  above  mentioned 
blood  obangSB  I  ought  to  he  able  to  produce,  if  not  an  actual  attack 
ol  paroxysnukl  heemoglobinuTia,  at  least  such  blood  changes  as  occur 
in  aotttaia. 

But  we  have  seen  in  chapter  iii,  that  uric  acid  taken  pure  by 
the  mouth  pissM  straight  into  the  blood  (which  was  to  sumu  extent 
kaown  before),  and  will  in  due  time  pass  out  in  the  urine  in  quantity 
which  is  roughly  luroportional  to  that  swanowed. 
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The  only  essential  condition  erf  tbia  direct  absorption  mad  ex- 
oretdon  of  uric  aoid  ia  th&t  the  blood  shall  bo  kept  in  soch  stAta  u 
f4V0Qr«,  or  ftl  left&t  does  not  binder,  the  Bolubility  of  umtes ;  and  this 
can  be  futSUed  by  »o  ordering  the  diet  as  to  prevent  th«  alltaUaity  of 
the  blood  being  diminished.  ^M 

It  is  thna  poBsil>le  to  increase  the  urio  acid  paesiiig  through  th«H 
blood  by  the  RiTiiple  proooss  of  administering  it  pure  (in  powdor 
grains  1 — 2  ur.)  by  the  mouth ;  leaving  diet  and  all  other  facton 
unchanged. 

But  those  nho  have  from  diet  and  other  causes  but  a  slightly 
alkaline  blood  must  not  «xpeet  to  incretMe  tbo  urie  acid  it  contains 
vury  niucii  by  taking  it  by  the  mottth,  for  though  it  gets  into  theii 
blooil  it  will  (juickly  be  driven  oub  agnin  into  their  Gbrous  lissuei 
and  orga^Qs  where  it  will  remain  till  the  )>1ood  beoonies  favourable  lo 
it«  solubility. 

And  in  no  one  (iinlo-gs  Iho  blood  ie  very  alkaline)  will  there  be 
much  excess  of  uric  acid  in  the  blood  and  urine  on  the  day  a  dose  of 
uric  uoid  is  taken,  bocauso  uric  acid  itseU  diinioisboe  the  alkalinity 
of  the  blood,  and  interferes  (or  a  time  with  its  own  solubility  ;  but 
on  the  second  or  third  day  after  a  dose  when  the  alkalinity  oi 
the  blood  ha.ft  agnin  risen  arie  acid  will  begin  to  be  present  in 
exoeas  in  the  blood,  and  to  pass  in  exceiM  in  the  urine,  aiid  such 
exoeas  will  oorruspond  more  or  lose  in  extent  and  duratiou  to  the 
dose  taken  (see  also  Journal  of  Ph^ticlogy,  vol.  xr.,  p.  X$7). 

Our  proMom  thon  is  this.  Many  disease  proeoBsas  in  which 
there  are  important  blood  changes  appear  to  he  eontempOTaoeous 
with  the  prusencu  of  an  cxcoira  of  uric  acid  in  the  blood  and  urine, 
and  there  are  reasons  for  supposing  that  tbo  urio  acid  may  be  the 
cause  of  the  blood  changes:  does  the  intentional  production  of  an 
excess  of  urio  aeid  in  the  blood  bring  about  any  similar  blood 
ohanges  ? 

On  this  point  I  shall  allow  my  curves  to  speak  for  thcm8«lv«s 
with  suoh  RinftJI  explanation  as  may  bo  neoessary. 

Before  giving  them  I  will  say  that  I  have  used  for  tliis  uivesU- 
gation  the  boemoglobinometer  and  btemocytometer  t^  IV.  Gowers, 
and  have  followed  as  closely  as  possible  the  directions  issued  with 
the  iastrtuooDls. 

The  blood  daciioal  is  the  reeiilt  of  the  fraction  '^'^^^nnT  °'  ■' 
DormaJ  f^-l'O,  iind  all  smaller  qaantities  are  repi-eseuted  by 
dedmals  as  in  the  following  curves ;  and  I  agre«  with  Dr.  A.  B. 
Gorrod,  Br.  Wilcos,  and  others  (ProceeHingt  of  the  Hoyai  Mmiicai 
and  ChirurgktU  Socitts,  Febraar?  9,  1892),  that  this  is  the  safest 
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(lids  to  tho  cooditioD  o[  the  blood,  representing  aa  it  does  the 
toaoglobm  vtAva  of  the  individual  coll :  for  thd  absoluto  quantity 
of  lella  ood  tuemoglobin  varies  greatly  acaording  as  the  blcK>d  is 
oooeanbrated  by  diuresis,  or  is  diluted  by  retention  of  fluid  in  the 
tiody,'  bat  these  thiags  cause  no  variations  in  tlie  value  of  the  blood 
deeinui,  which  ag&in  can  easily  he  repreHented  in  a  curvo,  for 
oomparisoii  with  the  curves  of  the  urate  excreted  in  the  urine. 
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PlO,  43.— CoavEs  OP  Ubio  Acid  ^xciuetiok  amd  the  B1.000  Dbcimau 


'     Fig.  43  represents  the  resnlt!)  of  nimultaneoux  exaininAtioii  of  the 
blood  and  urine  in  myiMilf,  the  blood  boin({  oxaminod  only  every  two 
or  three  days,  aud  the  urine  uurves  iKing  obtained  by  dividing;  the 
total  oxoretions  of  three  days  by  three  so  as  to  shorten  the  figure. 
Notice  hare  the  general  dowinvard  direction  of  the  blood  decimal 
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curvti  and  the  general  upward  trend  of  the  uric  acid  curve.    Tk 
urea  curv«  iu  gjven  simply  to  abow  tlie  lieigliC  of  uric  acid  aboi 
urea  (the  curves  are  super -imposed  n.ti  the  relation  of  I — 33)  M  tbet 
judex  of  Ibo  probable  amount  of  uric  acid  pasKiDg  through  the  blood. 

Ou  Muy  20  nt  the  beginning  of  the  figure,  urea  is  olcyae  to  urioj 
acid  BO  that  little  or  uo  uric  acid  pasKod  through  the  blood,  and 
blood  decimal  is  fairly  high  —  '71.     On  May  38  uric  acid  exc 
uroa  by  1|  gr».,  and  this  amount  probably  passed  through  tbc  blood* 
and  with  thin  cho  blood  decimal  fnJU  to  -70-    On  May  26  more  than 
3  gTB.  of  uric  acid  pasoed  through  the  blood,  and  yet  the  blood 
decimal  rises  deciiile^ly  to    73,  but  the  expla.iiaCion  of  tills  is  pro- 
bably that  the  blood  was  not  examined  Bufliciently  often  to  correapood 
vith  the  oxcrction  ourres,  for  Tiric  acid  was  low  on  two  days  preced- 
ing the  S6th,  while)  a  high  rise  on  tbe  26th  brought  up  the  average  in 
the  blood  for  thive  dayo  to  3  grti.  per  day.     If  tbu  blood  had  heanfl 
examined  on  the  25th,  it  would  probably  have  Iwen  found  above  S,  " 
a  fall  to  -7ti  taking  place  with  tbe  hi^h  uric  acid  of  the  26ih.     The 
blood  is  again  examined  an  June  1,  the  urio  acid  id  it  avora^ag 
meanwhile  3  to  2^  grs.  per  day,  and  with  this  there  is  a  fall  to  *73.h 
On  June  10,  with  uric  acid  rising  to  3^  grs.  per  day.  there  is  aJ^ 
marked  fa.ll  of  bhe  blood  decimal  to  '6  ;  there  in  a  f^Iight  rise  oti  the 
11th,  corresponding  to  a  fall  of  unc  acid;  and  a  fall  of  the  blood 
decimal  to  -36  on  tbe  19th  iu  aooordanoB  with  the  paaaage  of  3  to 
3|  grs.  through  iho  blood  on  bbe  days  from  the  16th  to  the  19th. 
riaslly,  we  eee  a  rise  of  the  blood  decimal  to  '63  on  the  22Qd  with  a^ 
fall  of  the  uric  acid  passing  through  the  blood  to  1{  grs.  per  day.       fl 

This  figure  shows  generally  that  the  blood  dooima!  is  higher,  thc^ 
Dearer  the  ui'ic  aoid  is  to  urea,  2.«.,  the  less  there  in  passing  through 
the  blood  :  and  lower  the  higher  the  uric  acid  is  above  the  urea,  t.e., 
the  more  there  is  passing  through  the  blood. 

The  high  rieoe  of  uric  acid  on  the  10th,  and  again  on  ihe  16b 
were  due  to  uric  acid  taken  by  Che  mouth  on  purpose  to  inoroaae  tk 
amount  passing  through  the  blood. 

Fig.  44  shows  similar  curves  of  results  obtained  on  myself,  tl 
blood  being  cxamiocd  every  day. 

On  tbe  23rd,  urie  acid  exceeds  urea  by  1^  gr.  and  ibo  blood'' 
decimal  in  at  -Q9.  On  thu  24th,  uric  acid  exceeda  urea  by  3|  gn. 
and  the  decimal  (nils  to  -S3.  On  the  2oth,  the  uric  acid  exce«dB 
urea  by  1|  grs.  only,  and  the  decimal  rises  to  '62.  On  the  26th, 
uric  acid  exceedn  uroa  by  less  than  1  gr.,  and  yet  the  decimol  falls 
to  -06,  but  it  rises  next  day  bo  '63,  urio  acid  remaining  still  about 
gr.  above  urea.     On  the  28th,  with  a  rise  of  urio  acid  to  IJ  gr.  abov 
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netit falls  to  -68.  Then  on  the  29t]i,  it  rises  to  -GH  in  spite  of  aric 
iod  l]eiDg  1(  gr.  shovo  urea,  und  it  rcmaiDe  at  '65  on  the  30th,  uric 
mid  being  still  about  1|  gr.  above  uroa. 

On  July  1, 1  tried  an  exptiriment,  taking  xlv.  gr.  of  Kodii  gnlicyl, 
Irith  tke  object  of  bringing  a  lot  of  uric  iiciil  through  thf  blood,  anil 
ibis  I  was  sQccdsaful,  as  uric  aoid  exceeded  urea,  hy  neiurly  7  grs. ; 
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I.  M.— CcBVBS  or  Ubic  Acid  ExcsK'nox  asd  tux  Blood  DECixAr.  pbom 

D*v  TO  DAT. 


It  Iha  blood  decimal  did  not  fall,  indeed  it  rose  slightly  to  '66.  On 
iy  2,  uric  aotd  fell  cIom  to  urefti  as  tlie  salicylate  was  left  off,  so 
mX  by  Ii)'potbe»is  none  passed  thraugh  the  Mood ;  n.nd  with  this  the 
decimal  rose  to  '7'2  aiid  remained  there  on  the  Srd,  though 
acid  wax  about  j  grain  above  urea.  On  the  4th,  however,  uric 
rose,  betnfi  3|  grs.  above  ur&a,  and  nitb  this  the  btood  decimal 
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fall  to  -66.     Ou  thu  Sth,  urio  acid  full  agaiu,  being  scarcely  |  gr. 
sbore  urea,  nud  with  this  the  blood  tleciinaJ  rose  to  '69. 

The  excsptiona  meotioned  a.bovo  only  serve  I  think  U>  show  up 
the  rule  that  uric  ooid,  in  relation  to  ui^ea  and  the  blood  decimal, 
move  iu  opposite  directions.  The  esceptions  are  probably  due  to 
vt&qI  o(  exaeb  oorrespondoncs  between  the  examiaation  of  the  blood 
and  that  of  the  nrine.  The  urine  of  the  given  date  in  the  oscretioa 
of  the  24  hours  ondioK  7  a.m.  on  that  dato,  while  the  blood  was  ex- 
amined at  11  a.m.  eiLch  day.  It  In  quite  possible  that  a  large  amoant 
of  uric  acid  pasiiiu);  through  the  blood  between  7  nod  11  a.m.  may 
depress  the  blood  deoimjil  more  than  the  excretion  of  the  previous 
24  houm  would  load  uh  to  uxpect,  or  a  small  excretion  in  those  same 
hours  might  allow  the  blood  to  reoover  a  little  from  the  urio  acid  of^ 
the  previous  day. 

That  salicylate  of  soda  could  bring  so  much  nric  acid  throu^kl 
the  blood  without  depressing  the  blood  decimal  was  rathor  a  aur*' 
prise,  but  I  would  point  out  that  IhoftO  large  cxorctione  under  salicy- 
latee  are  not  accompanied  by  the  uaual  Bymptoma  of  collffimia. 
There  ie  no  buadaobe,  and  but  little  mental  or  }>odily  depression, 
though  if  seven  grains  of  uric  acid  had  parsed  through  the  blood  in 
oombination  with  an  alkali,  there  would  havu  hccD  Severe  headache, 
mATlced  mental  and  bodily  depression,  slow  high  tension  pnlse  and 
scanty  urine,  atid  with  Iheae  probably  a  marked  fall  of  the  blood 
decimal.    {A»  in  the  case  of  the  lady  mentioned  above.) 

The  rise  of  the  blood  decimal  with  the  low  uric  acid  the  day  after 
the  salicylates  is  oxtromcly  interesting  and  illustrates  probably  the 
way  in  which  these  drugs  did  good  in  the  case  of  splenic  leacocy- 
thiemia  mentioned  ubcvu,  and  tu  several  cases  of  simple  autemia  and 
chloroaia  lq  which  I  have  alao  used  them,  when  iron  did  not  seeni  to 
act  well ;  for,  as  we  shall  see  presently,  uric  acid  is  more  powerful 
than  iron,  and  when  both  are  present  in  the  blood  together,  its 
decimal  falls  instead  of  rising. 

It  seems  probable  then  that  the  good  effects  of  salicylates  u^^ 
due  to  two  things ;  firet,  that  they  rapidly  clear  urates  oat  of  th^| 
body  without  allowing  them  Co  do  harm  in  passing  through  th« 
blood ;  and  second,  that  they  thus,  by  elimination,  free  (be  blood 
from  uric  acid  and  allow  the  blood  decimal  to  rise. 

In  watching  the  blood  deciinal  cur^'os  over  long  porioda  of 
as  I  havQ  often  doo«,  and  o.a  i&  shown  iucidCDtally  in  fig.  65, 1 
not  help  noticing  what  I  have  mentioned  above,  that  dow  and  Mgain 
where  the  uric  acid  had  been  low  in  the  previous  34  hours  the  blood 
decimal  had  perhaps  not  risen  as  much  as  one  would  have  expected. 
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or  mi  the  oUi«r  liand,  wti«n  urio  acid  bad  beea  high  it  bad  not 
Ubs  as  mach  as  seemed  likely  horn  previous  experience,  and 
noting  these  slight  variations  led  me  to  oxAinino  the  rolationn  of 
ifaeM  corres  bo  each  otbor  ovor  shorbei'  periods  of  lime  every  fdw 
boon. 

And  as  8oon  as  this  was  done  the  cause  of  these  slight  variationa 
becatne  apparent,  for  I  foond  that  the  blooci  decimd  really  varied 
from  boor  to  hour  with  the  uric  acid  passing  in  the  oriue.  honce  a 
luge  nae  d  uric  acid  at  the  oiid  of  the  34  hours  period  would 


•70 


40 


-JO 


WJ.W 


iLseoatcian 


i)»K  «f '* 


Fm.  15. — CosTRB  or  Uaic  Acid  Uxoavnoir  oio  tbi  Blood  Dbciuai. 
raoM  noun  to  Hour. 


depress  the  blood  decimal  more  than  the  34  hours  curve  would  lead 
OQA  to  expect,  or  on  tbc  other  band,  a  large  fall  of  uric  acid  for  a 
few  hours  would  cause  the  decimal  to  rise  in  npite  of  n  lar<;o  oxcre- 
tiOD  of  Ttrie  acid  durini;  most  of  the  provtous  34  hours. 

Now  the  oar%-e3  in  fig.  4.')  are  given  to  tlluBtrato  that  point. 
Tbey  do  oot  show  qaito  normal  curves,  cither  of  uric  acid  excre- 
iioa  or  the  blood  decimal,  for  uric  acid  in  gunemlly  high  at  9  a.m. 
■nd  lower  at  noon  and  5  p.m.,  and  the  blood  decimal  is  f^onoially 
l^low  at  0  a.tn.,  rising  again  towards  1  p.m.,  but  thase  aurvoii  do 
fuctly  what  I  want  to  point  ont.  tha.t  when  thu  uric  said 
is  unusually  small  in  the  morning  hours,  the  blood 
dooimAl  is  unusually  high,  luid  when  the  uric  aoid  is  unui^ualiy  high 
ia  the  middle  of  the  day  the  blood  decimal  falls  instead  of  ri6iug. 
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Again,  if  there  hiLd  hefln  only  oae  examination  of  the  btc 
dacimal,  say  at  9.20  a.m.,  H  woald  hav«  appeared  too  high,  be 
there  had  lieen  a  large  excretion  of  uric  acid  in  the  previous  tweotj^' 
four  hours,  hut  examinintc  more  cloeely  we  noe  that  on  thia  parti- 
cular morning  the  iinc  ncid  eicrotion  fell  very  much  from  5. SO  a.n]. 
to  9.20  a.ra.,  and  so  the  blood  deciaial  rose  aboTe  ite  usual  Ie\'el  at 
thoae  hours.  »nd  also  nhove  what  one  would  have  expected  from 
the  excretion  of  the  pravious  21  hours  ai>  a  whole. 

The  Bgiu-es  below  the  curves  in  fig.  45  are  65  per  cent,  hjems- 
globin,  over  100  ptar  cent,  of  ceUe  =:  th«  resulting  decimal  '65,  luid 
below  these  £13  the  total  uriue  in  cc  divided  by  £-6  the  time  and 
giving  u  reealtant  91  cc.  per  hour ;  below  these  is  -03024  the  per- 
c«iitags  of  uric  acid  in  the  urine,  and  thia  x  by  91  =  -41  grs.  of 
uric  acid  per-  hour,  aR  indicatod  in  the  curve.  j 

Ab  a  rule  the  uric  acid  ih  high  in  the  a.m.  hours,  falling  towiu-d^| 
1  or  2  p.m.  (lig,  3)  rising  again  nli^htly  later  iu  the  afternoon,  and 
falling  again  in  tbe  evening  and  early  aight  houra.  And  the  normal 
blood  decimal  eurro  is  low  in  the  a.m.  hour«t,  rising  tovrarde  1  p.m. ; 
falls  iLgaiu  slightly  in  the  later  afternoon  hours,  and  rises  again  in 
the  evening  hours,  in  wlueh  respect  the  curves  in  fig.  4/t  are  nearly 
normal . 

But  the  uric  acid  in  those  curves  in  practioally  under  complet 
control,  and  being  altered  from  hour  to  hour  at  pleasure  the  blood'' 
decimal  will  follow,  so  that  any  desired  curve  of  the  blood  decimal 
can  be  produced,  and  [  am  so  confident  that  the  results  obtained 
au^  constant  and  reliable  that  I  will  undertake  to  alter  tbe  blood 
decimal  curve  of  anyone  in  either  direction,  or  if  I  am  allowed  to 
examine  the  blood  of  anyone  every  two  or  three  hours  I  will  under- 
take to  tetl  eorructly  the  chief  variations  in  the  excretion  of  urie  acid 
in  the  urine  over  the  same  periods. 

I  shAll  now  go  on  to  my  other  figures,  showing  fiomo  of  tbe 
resultd  I  obtained  in  oases  of  chlorosis  by  causing  excess  of  one 
acid  to  paHK  through  their  blood.  ^m 

In  these  cii^es  the  urine  was  not   coUeolod,  but  no  doubt  fch^| 
effects  on  excretion  were   the  same  kh  in  my  own  case,  and  the 
administration  of  uric  acid  in  one  form  or  another    always  pro- 
duced, as  we  shall  see,  immediate  and  dis^ttnct  effects  on  the  blood 
decimal.  ^ 

Fig.  46  sbowii  the  curvu  of  tbe  blood  decimal  in  the  «aeo  of  M.  B.,^ 
age   18,  sufTsring   from    chlorosis.     On    February   17,  the    blood 
decimal  being  only  -3.  she  was  put  on  puLv.  ferri  carb..  gr.  x.  ber., 
und  the  curve  shows  the  lise  of  tbe  decimal  to  '5  on  March  10,  aod  itft. 
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futberriMto-GooUarch  14,iiftertbe  iron  had  beeu  leftoff.     Uathe 

J4Ui  ImU  a  pint  or  bc«(  ten  thrco  tlmca  a  d&y  was  added  to  ber  diet, 

UHJ  this  beef  tea  was  found  on  eatitnatioo  bo  contain  about  8-6  grains 

<rf  Biio  Rcid  to  tho  pint,  and  I  tnty  say  tbat  it  seemed  to  be  very 

■tooog  and  good  beef  tea ;  sbe  would  then  take  about  1 1)  grain^i  of  uric 

\-atid,  or  xautbiD,  a  day. 

00  March  18  th«  blood  decimal  has  fallen  to  '54,  and  on  (be 
ttnd,  vhen  tlie  beef  tea  was  left  off,  to  'dS. 

1  may  pmot  out,  in  paeiting.  that  uric  acid  given  by  the  mouth 
to  tboso  who,  like  aRieinio  girls,  hare  rather  tow  nutrition,  ia  more 
likely  to  remun  in  solution  in  the  bl[>od,  booau»Q  tbeir  blood  is 
probably  more  alkaline  than  that  of  better-nourished  individuals; 
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fore,  the  nffect  of  ^viuj;  una  acid  is  Ukoly  to  he  more  marked 
io  poorly •nouriabud  individuals  Umti  in  tboso  who  are  robuHb  and 
waU  fed,  and  dose  for  doso  the  effect  on  the  blood  carve  will  be 
greater  in  the  former  than  in  the  latter. 

Though  I  stopped  the  beef  tea  on  the  32rid,  I  gave  the  bioar- 
hnnitmi  nf  potash  and  »oda,  \h  grs.  of  each,  three  tiine«  a  day,  with 
kbe  objool  of  inci-eAsing  the  urate  in  the  blood,  and  we  see  on  (be 
37lh  Ibat  the  blood  decimal  has  furthov  fallen  to  -48.  Tho  alkalies 
were  Ihoo  left  off,  and  on  the  .^Oth  the  blood  deoimal  had  riseD 
slightly  to  •&. 
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[  have  no  doabl  that  the  whole  of  this  fall  veaa  dae  to  the  uric 
acid  taken,  for  the  goneral  teiKlency  U  for  thv  blood  cnrve  to  riae 
alovrlj  for  a  considemhle  time  after  the  iron  is  left  off. 

Wig.  47  is  the  blood  cupi'O  of  E.  J3.,  a^  28,  also  sufforiog  from 
cblorosifl.  On  Mny  i,  her  dcoimol  being  nt  '35,  she  iras  put  on 
pulv.  ferri.  curb,  as  in  the  pravious  case.  Oo  May  36,  the  decimal 
having  risuu  to  -5(i  the  iron  was  left  off.  On  Jane  2,  when  tbe 
(leoiiual  had  rinen  to  '<57.  nbe  was  ^ren  beef  tea  =  13  grs.  uric  acid 
per  day.  and  thi«  wus  continued  till  the  Bth,  the  blood  decimal  TaII- 
ing  on  th«  5th  to  '54,  and  on  the  Bth  to  'S3. 
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Oa  the  12th,  font-  days  after  the  last  dose  of  urio  aeld> 
blood  decimal  had  Hbod  again  to  '55.  On  ihib  day,  thelSth, 
Iran  put  on  the  equivalent  of  6  grs.  uric  acid  for  one  day.  and  8 
grains  euch  for  thv  two  foUowiug  duys,  to  try  the  effect  of  smaller 
doses,  and  on  the  Idth  tbe  blood  decimal  hod  fallen  again  to  *&3, 
BO  that  the  ofTiMsiH  of  a  small  doM  were  fatirly  marked,  and  1  think 
that  a  Bmall  dose  wilt,  perhapii,  get  urio  acid  into  tbe  blood  more 
quiokly  than  a  large  one.  for  uric  acid,  9»  I  have  tiaid.  iDtorfsreB 
with  ib»  own  solubility,  and  the  »alts  contained  iu  beef  tea  will  iu 
&  similar  way  tend  to  dcproee  the  alkalinity  of  tho  blood,  and  cause 
the  nrio  aotd  to  be  stored  in  the  fibrous  tissues  and  viscera  instead 
of  remaining  io  solution  in  tho  blood:  and  in  producing  cbangea 
in  the  blood  decimal,  we  hure  not  only  to  get  it  into  the  blood,  bol 
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Co  keep  it  there  so  long  aa  the  kidneys  will  allow  it  to  remtun 
uQCXcreted. 

On  the  l^h  there  is  a  remarkalilo  rise  of  the  blood  decimal  to 
*G3.  mftkiQg  it  look  as  fihouf^h  it  would  have  gou«  on  rlaiug  all  the 
way  from  June  2,  hut  for  the  am  acid  takeTi. 

On  the  19th,  iron  was  again  given  in  tho  sarao  do80  M  before, 
ftnd  it  was  rather  a  surprise,  therefore,  to  find  that  on  the  SSnd, 
ihm  blood  curve  had  fallen  to  -57,  but  I  had  forgotten  the  fact 
Ifaafc,  OD  the  Idkh,  the  patient  was  not  only  pat  ou  iroo.  hut  also  on 
B  milk  and  fish  diet,  having  previoualy  been  ou  meat,  and  tho 
change  of  diet  no  doubt  produced  a  fall  of  acidity,  acting  like  the 
alkali  given  in  the  previous  ease ;  thi»  brought  some  of  the  pre- 
TioQsly  stored  uric  urfiid  Ihrougti  tliL'  blood,  and  the  uric  acid  over- 
came the  iroD,  and  produced  a  fall  In  place  of  a  rise  iu  the  blood 
decimal. 

A  similar  explanation  can  be  given  of  a  point  in  iig.  46  whinh  I 
oiiiittt»d  to  nteiitioii.  In  this  figure  it  will  be  seen  that  on  March 
10,  ibe  blood  deoinial  failed  to  rise,  though  the  iron  was  still  being 
taken,  and  this,  I  think,  was  tho  result  of  some  abdooiinal  pain  and 
digeatiTe  disturbance  which  was  utifortunately  prodiicod  by  soma 
mloM  pills  given  her  (or  constipation  ;  the  digestive  disturbance 
DO  dooht  produced  collteniini.  and  ihe  uric  iicid,  as  tu  the  other 
caaa,  oveicamo  the  iron  so  far  as  to  prevent  a  lise  of  the  blood 
deeimiU. 

By  the  26th,  however  (fig.  47),  mont  of  the  uric  acid  has  passed 
through  the  blood  and  been  excreted,  the  iron  then  comes  into 
action,  and  the  blood  decimal  rises  bo  -61.  On  thr  'J6th,  the  iron  is 
left  off,  but  the  decimal  again  rises  on  the  29th  to  -G3. 

On  the  29th,  citrn,to  of  caffeine  was  given,  9  grs.  on  ths  first 
day,  and  6  grs.  on  each  of  two  nubsequftnt  days.  Now  oatTeine 
may  for  all  practical  pui-poaua  be  mgordod  as  uric  acid,  and  ray 
«xperimeota  on  myself  (fig.  2^)  show  that,  like  uric  acid,  it  first 
imisos  the  acidity  and  clears  uric  acid  out  of  the  blood,  causing 
freedom  of  capillaries  and  a  dttiroeig ;  later,  when  the  acidity 
(alls,  an  exoeu  of  uric  acid,  proportional  to  the  caffeine  taken 
paMce  through  the  htood  and  into  Iht)  uriiio;'  and  wu  soo  from 
the  eture  that  caffeine  brought  down  the  blood  dijcitual,  juat  aa 
orie  aoid  does,  for  on  July  3,  we  have  a  markud  fall  to  'S3, 
which  is  followed  by  a  rise  to  -6  on  tho  6th,  the  drug  having  been 
kiioB. 


■  8m  oJk  Prol.  Sm,  Lattcet.  IS90. 1.,  p.  tSTt. 
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Fi^.  48  shows  Iho  lilooil  Uuoimal  o(  J.  K.i  suffering  from  clilorosu. 
From  April  11  to  May  8  she  was  oa  iron,  and  ffe  see  tbe  ris«  it 
produced  in  the  decimal.  On  May  11  iron  wng  left  off,  a.Dd  on  &Uy 
15  thfj  blood  clociraiil  was  the  same  br  on  the  8th.  On  May  15  and 
two  following  days  the  oquivaleot  of  4  graine  of  urio  aoiil  woro  f^ren, 
on  May  18  the  blood  deoimul  had  fnllea,  but  it  ros«  again  oa  the 
32ad  and  25th,  alter  the  uric  acid  had  boon  loft  off.  However,  oo 
tliB  17th  and  i8t)i,  itiviiHC'ruaCioD  was  present,  and,  as  this  might 
hu.ve  caused  a  fall  of  the  hlood  decimal,  I  repeated  bhe  dose  of  uric 
acid  on  the  35th  and  two  foltowiog  days,  and  ou  the  2!Hb  tbe 
decimal  had  agivin  (alien,  to  riae  again  on  June  1  aftet*  tbe  urio  Mld_ 
had  been  left  off. 
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There  seems,  then,  to  be  very  libtlc  doubt  that  the  adiuintBtm- 
tion  of  uric  acid  and  its  passage  through  the  blood  (for  a  similar 
adniinstrntion  to  myself  does  cause  it  to  pass  in  oxooss  throDj^b 
the  blood  into  the  urine.  figR.  23  to  28)  causes  a  distinct  fa 
ol  tbe  blood  decimal  in  apile  of  the  presence  of  a  coosiderabl 
amoaot  of  iron  in  the  body.  But  iron  does  not  always  8u< 
so  well  as  it  did  in  this  case,  and  than,  as  we  shall  see  in  ths 
following  case,  it  failB  hecaune  it  is  unable  to  clear  the  blood  of 
uric  acid,  for  other  drugs  which  hare  more  power  in  olearinf;  the 
blood  of  uric  acid  succeed.  Via.  49  shows  the  blood  decimal  of 
A.  P.,  ago  17,  suffering  Irom  chlorosis,  and  below  this  for  oom- 
parison  T  have  placed  the  curve  of  the  urine  excretion  in  ounces. 

I   may  say  that  she  hiid  been  attending  as  an  out-patient  for 
more  than  three  months,  and  baking  iroa  the  whole  time* 
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PebrtLuy  27  ifaoro  was  no   irnprovcmdnt ;    the   gums  were  very 
P»1b,  and  the  faca  puffy  and  wax-like. 

I  look  her  ia^esajniiied  thu  Uciod,  uiid  found  l!>he  dooimal  at,  0'34. 
I  pot  her  on  pulv.  ferri  carb,,  and  on  March  6  the  blood  decimal 
TOs  jast  th«  same ;  bo  that  a  week  on  iron  and  in  bod  prodtieod 
00  improvomeat.  She  suffered  coinsidci'ably  Erom  hoadaobu  nud 
djspqMia,  and  I  have  little  doubt  that  the  dyspepaia  kept  the 
Aoidity  tow.  aad  ao  provQutcd  tliu  irou  from  clearing  the  blood  o( 
one  acid,  aod  heDo«,  though  given  steadily  tor  three  aud  tv-hal( 
moaths,  it  bad  prwctiually  doao  uo  ^ood. 


'^r'f^  ^  tr  t'  t}' 

0  i 

J    M    11   1 

i  1  '  ' 

M 

■"T ' — 1 1 — •" 

1  1     h 

" 

;    '^? 

i  la 

U 

*H 

J4 

/ 

sir 

m  i. 

i    ^■' 

Y 

* 

n 

/ 

k^F 

/ 

1 

— 

^ 

/ 

' 

T 

i  j  ly 

^ 

"f^r  1 

1  1 1  ' 

1 

1 

1 

^ 

A 

V  •rl' 

f 

1 

T 

\'^ 

>■ 

I 

— 

1 1 

1 

f 

1 

;  1 

i_l_ 

V 

I 

^ 

fM 

J 

i 

1 

••f 

1 

..J 

1 

Pio.  49.— CoBVE  OP  Blood  Dbciiial  m  Chloroski  hkowikg  ic>-p«ct«  or 
IoI>I^K  or  Mebccrv. 


To  leat  this  point  1  began  to  examine  the  urine,  and  on  March  U- 
I  were  39  ouncos  oonCaining  367  grains  of  urea  and  1&-3  grains 

mio  acid,  a  relation  of  uric  aoid  to  urea  of  1 — J7.  On  March  9 
there  were  38  ounces  of  urine  oontatniiig  200  grains  of  urea  and 
13  grains  of  uric  acid,  relation  I— lo. 

Hero  then,  while  the  patient  wtw  on  iron  we  have  evidence  of 
a  great  exoeu  of  uric  acid  in  the  uiiae,  and  no  doubt  also  in  the 
blood,  which  explained  her  headache  nud  scanty  urine  (for  tho 
aricary  water  is,  m  w«  haw  seen,  in  everyone  inversely  aa  the 
uiio  aoid  excreted  along  with  it)  and  her  cedomatous,  almost 
tayxoBdeinatous  face,  from  i-oteution  of  fluidn  in   her  tissues,   aud 
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also  cooiplcituly  uxplaiticd  why  the  iron  bod  for  so  long  fnHeS  to  do 
good. 

Oa  Maruli  10.  howaver.  there  was  n  slight  improvement,  &nd 
the  hlood  decimal  had  risen  to  0-37,  bat  as  1  hod  found  such  aa 
excess  of  uric  acid  in  thu  urine  in  spile  of  the  iron,  T  decided  to 
stop  it  and  give  a  drag  v^hich  I  knew  had  more  power  of  cloahng 
uric  acid  out  of  the  blood  and  urint!.  I  accordingly  pat  her  oo  tbs 
ordinary  inist.  hydrai^j.  psrchlor.  c.  pot.  iod.,  three  times  a  day. 
and  the  rent  of  the  figure  RhowB  its  effect  on  the  blood  and  urine 

On  March  13  there  were  39  ounces  of  urine,  containing  304 
graina  of  ui-ea,  and  10'8  grains  of  urio  acid— relation  1 — 28.  Note 
the  incii^atto  of  water  and  urea  and  the  decrease  of  nric  acid  in 
illastration  of  the  law  above  mentioned. 

On  March  16  there  wore  13  ounces  of  uriuc,  oontaioiug  333 
graiQii  of  urea  and  9-1  grains  of  nric  aoid — relation  1 — So. 

On   March  *23  there  were  45  ounces  of  urine,  containing  333 
grains  of    urea  and  9-7  grains  of  uric  aold — relation — 1— < 
normal. 

.And  with  thi<t  olearanoe  of  the  blood  and  urine  of  nric  aoid' 
blood  decimal  wont  up  by  leaps  and  boundii,  and  having  risen  is' 
€le»en  days  ou  iron  only  0-03,  it  rose  006  in  three  days  on  iodide  of 
mercury,  and  O'lS  in  thirteen  daya,  ri>aohing  0't>3  ou  March  S3,  a 
height  which  mor«  than  three  months  on  iron  had  quite  failed  to 
raiHe  it  to ;  and  we  now  know  why  this  wa«  so,  for  the  one  ilrag 
cleared  llie  lilood  of  uric  acid,  and  the  other  failed  to  effect  this 
result.  I  know,  however,  from  experience  in  othur  cases  that  even 
(he  iodide  of  mercury  may  fail  to  clear  the  blood  and  urine  of  uric 
uid,  and  then,  like  iron  in  the  above  case,  it  also  fails  to  produce 
any  ooiUinuous  improvement  in  the  blood  decimal. 

The  marked  rise  in  urioarj-  water,  which  coincided  in  this  case 
as  it  always  doe!)  with  the  equally  marked  fall  in  urio  acid,  socn 
removed  the  oscoss  of  water  from  the  tisiiues,  and  hei-  fnc«  aasamed 
a  natuml  appearanco,  her  appetite  and  digestion  improved,  and  sha 
OoUHEderud  hvrML'lf  cui-ed. 

In  this  ease  I  have  ver>-  little  doubt  that  hut  for  the  dvftpepsia 
the  iron  would  have  boon  able  to  olear  nut  the  uric  ncid  at  Qist,  luid 
then  she  would  have  lieen  cured  in  six  or  eight  weeks  instead  of 
remaining  almost  unaffected  at  the  end  of  tbroo  months.  Now  ic  is 
well  known  that  Murchison  and  others  liave  pointi>d  out  that  in 
some  oases  iron  will  not  oure  tuieroia  till  the  liver  has  been  got  info 
proper  order,  and  the  drug  ho  used  to  got  the  liver  into  order  was 
mercury  (see  Murcliison,  "Croonian  Lecluros,"  Tjanctt,  1874,  vol. 
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i..  p.  50i,  ftDtl  fig.  17,  chapter  lii.)  We  can  now  see  tlmt  this 
mercury  did  good,  Dot  by  any  special  action  on  the  liver  ae  was 
•apposed,  but  because  it  cloai'od  th«  blood  ul  uric  acid,  and  so 
■Iteied  at  once  the  circnlation  and  nutrition  of  the  whole  body  ;  a.nd 
•ay  other  drag  that  clears  tho  blood  and  urine  of  uric  acid  praduoes 
the  suue  f&ll  in  excretion  o(  uriu  aoid  and  rise  ii;  tiiLurution  o(  uroa, 
bat  some  hav«  more  power,  and  will  succeed  in  clearing  the  blood  of 
tuia  acid  nhcn  others  have  fml»d. 

I  was  much  interested  to  hear  Dr.  Dundaa  Orant  say  at  a  recent 
ing  of  the  Hunteriau  Society  {Lancet,  1897,  vol.  i.,  p.  1275), 
bt  chloride  of  ammonium  is  not  only  useful  in  headache,  but  i»  in 
his  eitporioiico  a  hwmatinic,  and  had  be«n  racoinmend>ed  as  Hucb  by 
Dt.  Bamea  and  others,  for  thei'e  is  no  doubt  in  my  mind  that  we 
bare  hero  one  mors  substance  which  clears  the  blood  of  uric  acid, 
and  improves  its  condition  by  doing  so ;  here  aluo  iu  Ihu  (Explanation 
the  relief  it  affords  in  beadacht>,  nenml^a,  and  hepatic  cooges- 
I  have  already  pointed  out  with  rcforonce  to  sp.  ammou. 
uomaC,  that  ammonium  salts  rai»e  the  acidity  of  the  urine,  and  I 
shill  have  to  point  out  later  that  tliuy  do  harm  In  acute  rheumatism  ; 
uil  in  the  chloride  we  have  not  only  the  ammonium,  but  a  powcr> 
fsl  minoral  acid  is  aUo  introduced  luLo  the  body. 

Chloride  of  ammonium  is  also  a  well-known  precipitant  of  uric 
acid  outside  the  body,  and  as  we  shall  see  further  on  it  may  lie 
possible  by  moanB  of  the  microscope  to  watch  its  effects  on  the  uric 
teii  and  xanthins  in  the  blood  itself. 

On  the  other  baud,  we  now  know  that  you  hiive  only  to  introduce 
into  the  body  and  blood  an  excess  of  uric  acid  to  quickly  undo  all 
tbe  good  that  iron,  mirrcury,  Halioylatos,  or  anything  ulsc  has  done, 
which  still  further  emphasises  tho  fact  that  they  do  good  merely  by 
clearing  the  blood  of  uric  ucJd  ;  and  if  you  give  uric  acid  along  with 
iron  the  blood  decimal  falU,  or  ut  It^aKl  faiU  to  rise  any  further,  so 
long  OH  the  uric  acid  is  continued,  which  parallels  what  we  have 
just  seen  in  Nature,  that  when  there  is  a  groat  excess  of  uric  acid 
is  tho  urine  and  blood,  iron  may  be  administered  for  months  without 
oflect. 

Ill  the  Lancet.  I&d5.  vol.  !.,  p.  769,  it  is  said  that  sulpbato  of 
«(^}per  is  for  better  than  iron  lor  the  treatment  of  anemia,  and  the 
diHO  recommended  ig  ^  to  1  grain  twice  a  day ;  this  dose  is  much 
imaller  than  that  of  iron,  but  much  larger  than  that  of  m^^reury  in 
tho  mixture  given  in  fig.  i^,  but,  like  iron  and  mercury,  copper  is 
well  ItoowQ  to  form  an  insoluble  compoimd  with  uric  acid. 

I  may  say  at  once  that  these  and  other  similar  experiences,  have 
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]o(t  DO  doubt  in  my  miad  that  juat  as  iron  nins  up  tbe  blood 
deoioul,  urio  cicid  brings  it  dowa ;  and  that  when  the  one  is 
BotiDg  in  opposition  to  the  other,  the  nrio  neid  is  the  more 
powerful. 

But  us  eoon  aa  the  blood  is  oleiU'dd  of  aric  acid,  the  ^enoral 
metftboiism,  being  troed  from  the  incubus  ol  obstructed  cApillaries, 
goen  abend,  there  is  a  general  rise  of  area  and  aoiditj,  which  kee{B 
the  blood  nion!  or  lean  clear  of  uric  acid,  and  iron  is  ^ea  able  bo  act 
and  bring  ibboiit  permaufluL  improvement. 

I  have  every  coatidenoe  thnt  t  can  in  this  nay  do  anythiDfcI 
like  with  the  blood  decimal,  and  that  anyone  who  will  take  the 
trouble  to  repeat  my  experiments  will  get  similar  results. 

In  addition  to  tho  figures  ^ven  above,  I  have  examiued  my  own 
blood  and  urine  side  by  side  every  day  for  niany  weeks,  and  find 
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that  the  obnnges  ore  practically  constant,  and  that  with  ovwy 
marked  rifte  of  uric  acid  excretion  the  blood  dedmuJ  (alU,  and  ptM 
verm  ;  and  indeed  t  would  undertake  to  tell  correctly,  front  a  daily 
examination  of  the  blood  of  a  patient,  whether  the  uric  Mid  had 
ti&on  or  fallen  each  day,  the  orinc  being  examined  by  aomaooe  else. 

To  conclude  this  part  of  the  subject,  I  will  juet  show  a  small 
figare.  No.  50.  whieb  proves  that  otheru  have  obtained  results  which 
are  practically  identical  with  my  own.  without  knowing  how  they 
were  produced. 

Id  my  paiier  in  the  Journal  of  Phgnotoyt/,  vol.  xT.,  I  suggested 
that  extracts  of  thyroids  and  other  glands  poasibty  owe  no  small 
part  of  their  activity  in  myxcedema  and  skin  disettaes  to  tbe  skimi 
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proporti«8ol  theurio  acid  and  other  nitrogeoous  eittraclivee  ia  nliJch 
thajr  are  known  to  be  rich ;  and  I  cun  prove  that  in  myseU  tfas 
uking  of  thyroid  glands  or  a  thyroid  exlrfuit  produces  results  which 
are  identical  with  those  produced  by  so  much  uric  acid  (sco  tig.  29) ; 
that  is  to  say,  thurc  is  a  fir^l  etaf^e  of  sUmuIation  with  rising  acidity, 
well  being,  free  capiUarieo  and  diurenis  (just  as  with  cafTeirs  also), 
(oUowed  lator,  wliou  they  uro  loft  off,  by  falliog  ncidity  with  plus 
escietion  of  aric  acid,  obstructed  capillariea  and  soanty  urine,  and 
with  Iheae  Utter  a  fii.U  in  the  blood  docimal.  just  as  with  urio  acid 
lakeo  in  aay  other  form. 

It  is  iDtermtiug  to  note  in  this  ooanecbion  that  myxcedema, 
like  aathmu.  Baynaud'ti  disL-use.  and  dropsy,  is  better  during 
pngD&ucy.  or  dariug  ferer,  and  we  fihall  liave  an  instance  of  the 
OtetB  of  the  fever  of  measlbs  on  the  dropsy  of  Bright'e  dia&aso 
fe  chapter  xiii.  Agun,  myscBdema,  like  certain  skin  diaeases, 
may  be  worse  at  the  men&trtial  periods,  while  arthritic  broublM, 
vhich  stand  at  the  opposite  pole  of  cAiiaation,  tend  to  be  worse 
dnriug  fever  and  may  be  better  durinK  m&nstruatioa  [see  Lancet, 
18S8,  vol.  ii.,  p.  744  ;  British  Medical  Journal  Epitome,  Septembor, 
1892,  p.  43,  and  Ibid.,  February,  1893.  p.  25.) 

I  was,  therefore,  much  lutere^tbed  to  see  in  the  Practilioner, 
Joly,  1893.  a  paper  by  Prof.  Sir  T.  Grainger  Stewart,  ia  which  he 
gires  the  blood  fiLctors  in  a,  patient  who  was  boin^  fed  with  30  to 
60  grs.  of  thyroid  gland  every  third  day  for  mysmdema. 

Fig,  fiO  shows  the  blood  decimal  curve  oouabrucbed  from  the 
figures  which  be  gives,  and  deiiionsbrates  thai  this  (eeding  with 
ibyroida  produced  a  steady  fall  of  the  blood  decimal.  It  is  true 
thAt  the  red  cell;)  rose  from  80  to  943  per  cent.,  but  thin  is  nimply 
due  to  the  concentration  of  the  blood;  for  thyroid  gland,  aa  I 
have  said,  just  like  urio  acid  and  oalfeiQO  causes  diuresis  (see  fig. 
29) ;  tbe  btcmoglobin,  however,  did  not  rise  proportionately,  and 
on  tbe  last  uccaaion  it  did  not  even  rise  abKolululy,  and  so  the 
nsult  is  a  steady  fall  of  tbe  blood  dL-cimal,  doubtless  due,  as  in 
my  owa  curves,  to  an  excess    of  uric  acid  passing  through  the 

blood. 

ProfeRBor  Stewart's  patient  it  is  iateretitiug  to  note  alao, 
saflfered  very  markedly  with  all  the  symptoms  of  au  excess  of  uric 
aeid  in  tbs  blood  ;  such  as  wenknees  and  general  eorcneas,  with 
ticbtoese  and  oppression  in  tbu  chest,  passing  later  into  ijuvcra 
dytpQCDa,  with  blood-stained  expcotorntion  ;  her  aschmatio  trouble 
boing  oomplicsUid  by  the  presence  of  old  disease  of  the  mitral 
valre  fsee  chapter  ix.) 
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It  ia  now  oagy  to  andsrstuid  the  causation  of  ohlaroais  and 
anicmia,  and  their  relation  to  dyspepsia  and  bilious  attacks,  for 
these  diHturliiLDces  cause  oxcutis  ot  urio  lusid  to  puss  blirougb  the 
blood;  hut  ther«  are  other  most  interesting  relations  between  tbe 
development  of  girls  and  the  causation  of  lho«o  troubles,  which 
faminh  at  least  gome  explanation  of  the  frequency  with  whidij 
anaBinia  ik  met  nitb  in  young  ^uomen. 

As  to  the  nay  in  which  uric  aoid  produces  these  blood  chaa| 
it  ia  not  eaey  to  say  anv-thing  tkttmte  ;  but  we  have  seen  that  if 
obstructs  the  eapillariest  throughout  the  body  and  in  this  way 
dimirnHhea  the  formation  of  urea  and  the  production  of  animal 
beat,  and  wo  ahall  see  in  the  nuxt  chapter  that  tbu  fall  of  urea  it 
produces  is  contotnporaneous  with  the  preaenoe  in  the  blood  and 
urine  of  an  ill-meliibolieed  and  ditTusiblc  albumen,  ami  that  when 
we  give  drugs  which  clear  tho  blood  of  uric  acid,  the  urea  increases 
just  in  proportion  as  the  difTuaible  albumen  diminiahes.  In  a 
word,  the  urea  which  does  not  appear  in  the  urine  is  accarately 
represented  by  the  dilTusihlc  albumon  which  does,  and  by  altering 
the  amount  of  uric  acid  in  the  blood,  and  so  controlling  oircu^ 
lation,  metabolisiti  and  combustion,  we  can  make  the  one  gi« 
place  to  the  other. 

It  is  dear  then  thn.t  uric  acid  controls  the  results  of  mao] 
metabolic  processes,  and  determines  tho  proportiea  of  some  eoa<j 
Btituents  of  the  blood ;  and  vre  have  only  to  extend  this  power 
tbe  corpuncloH  to  undeititand  the  phenomena  both  of  paroiysmal' 
htDmoj^lobiuuria,  und  auu;mia ;  tbcy  and  all  their  relatives  are 
results  of  defective  metabolism,  which  again,  just  as  id  tbo  oaw 
of  fatigue,  is  tbe  result  of  defective  circulation. 

Aud  now  as  to  tbe  causation  of  chloroHis.  It  will,  no  doubt,  be 
readily  admitted  that  -kp.  meet  with  it  chiefly  in  women  between  the 
ages  of  16  and  25.  How  do  girls  a»d  womoo  of  those  ag&a  differ 
(rom  boya  and  man  of  the  same  ages?  Aa  you  know  well,  a  girl  at 
about  the  I3tb  year  develops  with  enormous  rapidity,  and  her 
weight  may  increase  by  aH  much  a6  U  lbs.  in  thiti  one  year,  as  she 
dashes  at  a  bound  from  childhood  iuto  womanhood. 

Now,  thin  very  rapid  growth  and  de^'elopment  entaiU  a  corres- 
ponding rapidity  of  tisiiue  change  aud  metabobsm,  with  a  very  large 
formation  of  uric  aoid  and  urea  per  pound  of  body  weight — thit. 
being  always  much  greater  iu  the  child  Ibuu  in  the  adult.  But  high 
urea  formation  ia  always  accompanied  by  high  acidity,  that  is  to 
say,  the  urine  will  be  highly  acid  and  the  blood  lowly  alkaline. 
Tbe  blood  alkalinity  being  low,  it  will  be  but  a  had  solvent  d  uric 
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acid,  and  hence  a  coneidcrublc  proportion  of  the  Urge  amoxiDt  of 
UBte  (ovmed  in  thc»o  years  of  aotive  inetabalimn  will  not  be  held 
in  iolutlon  in  ttie  blood  and  exorated.  but  will  be  retairied  a.od 
deposited  la  variouH  puits  of  ttic  body,  giving  local  sigus  of  which 
we  shall  apeak  presently. 

Unfortuufltoly,  later  on  a  girl's  metabolism  falls  very  Rroatly, 
and  by  the  end  o(  the  18th  year  her  inorease  ia  weight  is  aloaost 
ml :  with  this  thcro  i»  a  great  fall  in  tbe  formation  of  uri-a  and  of 
adds,  and  the  blood  becomes  more  alkaline ;  a&  a  reeult  of  this  it 
baeooiM  also  a  bettor  solvant  of  uric  acid,  nod  it  now  takett  np  and 
puse*  into  the  urtne  bo  much  uric  acid — probably  Reversl  hundred 
paioii — as  naa  stored  in  the  biasnes  during  the  preceding  period  of 
aetive  metaboUam,  from  12  to  14.  Hence,  from  Hi  to  19,  or  later, 
abe  nill  have  on  cscl'^^  of  \irtc  acid  paeeing  through  her  blood,  and 
will  mffer  from  ita  effects  on  the  blood  decimal — namely,  ohlorosia. 

I  To  illiistrat«;  this  poiiii.  a  Iittlo  ftirthL-r,  I  give  in  fig,  51  a  cun'f 
dKming  the  annual  increase  in  weight  of  boys  and  girls.'  From 
this  we  see  that  the  greatMt  development  in  girls  is  in  the  13tb 
jear,  and  in  boys  not  till  the  IGth  ;  and  though  the  boVH'  curve  falls 
TCty  greatly  in  the  17th  uud  18th  yeara,  they  are  still  increasing 
about  5  lbs.  a  ycur  when  the  curve  ends. 
Now  I  think  that  girls  in  their  more  early  development  will 
probably  form  more  uric  acid  and  nrca  per  pound  than  boys  in 
their  later  development,  and  when  Uter  nn  the  girls'  increase  is 
ni^,  the  nrio  acid  previously  retained  will  pass  through  the 
Uood  both  in  greater  quantity  and  more  suddenly  than  it  does  in 
boys,  whoee  incrt«8«  i«  for  several  yearji  Inter  very  coneiderable 
and  their  acidity  not  an  tow.  1  have  therefore  added  to  Dr. 
8t<qilienK>n'B  curves  a  line  representing  the  probable  efTects  of 
the  girls'  increase  in  weight  on  the  formation  of  urea  and  acids, 
•ad  a  broken  lino  below  showing  the  effect  of  this  ou  the  excretion  of 
nrle  acid,  and  fi-om  these  we  see  at  a  glance  that  the  chlorosis  and 
wuemia  of  18  z^ro  the  result  of  lliu  pasHuge  of  an  Hxcesfs  of  uric 
Aoid  bhrongh  the  hlood,  which  again  is  the  resuU  of  a  previous 
stora^  of  this  substance  from  12  to  15.  Add  to  this  that  jiiftt  at 
Ui«  time  when  a  girl's  increase  of  weight  i?  ootning  down,  and  her 
nre«  and  acidity  falling,  inensCruation  is  eiitablishsd  ;  and  that  even 
if  this  does  not  upset  digestion  and  appetite,  it  often  obliges  girls 
to  keep  qniet  (or  several  days,  so  that  its  result  is  to  still  further 
rednce  urea  and  acidity,  and  still  more  markedly  flood  the  blood 

'  Oo^ed  fnm  a  paper  by  Dc.  W.  Staphsnaoa,  hatu*!,  Septcmbni-,  188S. 
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with  urifi  acid,  thus  completely  accounting  for  the  increase  of  her 
chloroBJe,  sad  the  (uoclioDaJ  troubks  so  often  met  wiUi  at  aieostrual 
psrioda. 

I  notice  that  a  recent  observer  (Dr.  Luff,  Laneet,  1697i  vol.  i- 
p.  946}  thinka  that  there  is  no  uric  aoid  in   the  blood  of  men  and 
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Effect  oh  the  Exobetkui  or  Uiuc  Aoto. 


AHD  ITS 


(uiiaifiU  in  health,  and  T  have  alrefcdy  quoted  Prof,  von  Jakach^ 
obsorvatione  shosving  that  he  found  none  in  a  fe^v  cnaea;  bnt  Sir  A. 
Garrod,  it  may  be   remembered,  did  find  soma  iu  healthy  blood 
(■'  Qout  and  Rbeumabic  Gout,"  od.  iii.,  p.  113). 
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I  difler  frani  some  of  these  ob««rv«rs,  raemly  in  thinking  tb&t  a 
small  qoAolity  is  very  often  present  in  the  blood  of  man  even  in 
pesfect  bejilth,  luid  ihnA  there  is  more  at  Homc  houn  of  the  day  and 
leaa  at  others,  an  ahown  by  ths  changes  in  the  blood  itself  and  the 
wnreBponding  changes  in  the  exorotion  in  the  urine  {me  Hg.  io),  and, 
indeed,  the  resultii  )ust  shown  in  the  previous  figures  are  absolutely 
inexplicable,  if  an  exocsa  of  uric  acid  in  the  urine  do«s  not  mean  a 
ODrrespoading  excess  of  urio  acid  or  of  xanthin  in  the  blood. 

The  blood  ohongcft  «&a,  as  no  have  seen,  bo  producod  by  swallow- 
iog  atfaer  orio  aoid  or  xanthin,  which  are  GhemiaoJly  so  closely 
related  (see  Lea.  "Chemical  Basis  of  the  Auimal  Body."  p.  174), 
but  Ibe  conditions  which  control  the  excretion  of  this  suhstanoe  in 
tbe  urine  correspond,  at  nuruerouB  poiota,  with  tho  known  solu- 
bllitios  o(  uric  acid,  and  not  with  that  of  some  of  tho  xiLnthins;  and 
u  I  have  already  pointed  out  In  chapter  t.,  eating  of  meat  has  been 
found  by  verj'  numerous  observers  to  increase  tbe  excretion  of  uric 
icid  in  tbe  urine,  while  the  xanthins  are  present  in  that  fluid  only 
u  OMre  tnwes,  and  yet  meat,  lilce  tea,  coffee  and  oocoa,  introduoeB 
into  the  body  probably  nothing  but  xanthin,  which  is,  therefore,  we 
OBOBt  conclude,  converted  into  uric  ucid. 

Again,  I  agree  witli  all  these  observers  in  finding  some  uric  acid 

ia  the  blood  in  disease  ;  asd  oot  only  so,  but  my  observations  are  in 

eomplete  iiocord  with  those  of  Prof,  von  Jalcaoli  and  Sir  A.  Garrod, 

as  I  have  found  most  iq  the  blood  iu  exactly  the  same  conditions  as 

ibey  have  found  ii)o»t,  and  have  shown  that  the  quantity  rises  and 

hila  in  tbe&o  cooditions  in  exact  accordance  with  the  factors  affoctiug 

H  its  solubility,  wliich    are   practically   identical  both   for   physiology 

H  ftod  pstbclogy.     Th«u  again,  in  several  pathoLogiciLl  couditions,  as 

H  leooocythsmia  oo    the  one  hand  and  acute   rheumatism  on  the 

olber,   the  quantity  in  tbe  urine  iu   wcU  knowQ    to    correspond 

with  that  ID  tbe  blood ;  and  if  this  holds  in  pathology  it  is  difficult 

to  see  any  reason  why  it  should  not  also  hold  in  a  minor  degree  in 

tphyaiolog>-. 
The  condition  of  the  blood  itself  also  varies  in  pathological  ooa- 
ditioDS  just  as  in  physiological  or  arti6cial  ones,  with  tho  <)uantity  of 
tirio  acid  in  tbe  blood  and  urine  (sue  figs.  49  and  &.) 

Dr.  Luff,  I  believe,  does  not  tell  us  in  bow  many  ciues  he 
exADiined  Ibe  blood,  nor  does  be  tell  us  what,  from  my  point  of 
view,  is  still  more  uuportant,  tbe  hour  at  which  it  was  di-awu,  as  I 
tboold  only  expect  to  Gnd  it  in  quantities  that  could  be  identified  in 
aoy  blood  that  could  reasonably  be  drawn  from  a  living  man  at  some 
boon  of  the  day;  and  even  at  alkaline  tide  hours,  accidental  varia* 
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tjons,  as  shown,  for  inetanoe,  in  fig.  46,  might  oaaRtJ  ii  lo  appear  to 
Iw  abseiil,  so  ihat  a  large  iiiiiiiber  of  resulis  carefully  published, 
with  full  detdils  aR  to  time,  of  day,  fbod,  exercise,  drugs,  and  condi- 
tions of  the  aubjccb,  wuuld  haro  to  bo  produccil  to  pro^'o  absence  o{ 
nrio  acid  from  uarmiU  l)!ood.  And  eVBO  then  it  would  be  neoeasaiy 
to  give  liome  ulbur  uxpIaiiiLtion  of  my  pbyttiological  uud  paihologieal 
results,  which  can  be  reproduced  to  any  extent. 

It  seems  also  to  be  quite  unneceH^ary  to  postulate,  as  Dr.  LbI 
does  (La^Ket,  1691,  vol.  i.,  p.  944),  an  altered  condition  of  the  renal  I 
epithelium  to  account  for  the  accumulation  of  imo  acid  in  gout, 
wbea  tbt>  excretion  of  tbia  aubstaucu  variett  fioni  bout  to  boar  with 
the  acidity  of  the  urine,  &nd  can  lie  made  to  var>-  U>  almost  any 
extent  by  administration  of  acids  and  alkalies;  and  why,  if  thja 
aabstance  daan  Tiot  come  from  the  blood,  doeit  the  hlood 
oorreaponding  changes  ? 

A^ain,  as  we  shall  see  in  the  following  chapters,  an  extremely" 
diseaiR.ed  kidney  may  yet  excrete  a  grout  excess  of  uric  acid,  and  wb 
have  nlroady  seen  that  a.  perfectly  normal  kidney  may,  in  eonditiooi 
of  low  alkalinity  of  the  blood,  excrete  very  lillle. 

Aa  ru^ardii  ibu  pruaeiicc  of  unc  acid  in  the  blood,  I  think  thai 
a  recent  observation  of  Mr.  Barker  Smith  is  of  some  interest, 
and  may  oveatually  lead  to  vahtablc  results. 

Now,  this  observer  pointed  out  (Medieal  Times  anH  Hospital 
Gcuelle,  September,  1896),  that  uaing  chloride  of  ammonium  as  a 
prooipitaut  bo  was  able  to  obtain  microscopic  et'ideoce  of  Ihe 
preseooe  of  udc  acid  or  urates  in  urine  diluted  so  at  to  ooDtain  about 
one  per  forty  thousaTid  of  these  sabstancett,  and  thin  led  him  to 
oxamino  the  blood  for  similar  microsoopic  evidence  of  urates,  and  bs, 
points  out  that  he  apparently  ^ot  positive  results. 

ITie  following  are  the  directions  he  gives: — "Pridi  the  fin^ 
with  a  needle  and  obtain  o,  droplet  of  blood,  touch  it  with  the  oovec^ 
glauB,  then  with  the  needle  add  a  minute  portion  ot  carhonato  of 
soda  solution,  and  then  a  simitar  portion  of  aolutiou  of  sal  am- 
moniac. Mix  to^L-tlier  and  examine  under  a  fourth  or  fifth  objoci 
glkM  aftei-  balf-aa-hour."  H 

The  solutions  used  appear  to  be  sodii  carb.,  10  per  oeot.,  wkI™ 
animon.  oblor..  20  per  cent. 

He  further  saya,  "Granular  urates  may  be  »eeu  distinct  frooi 
microoocdi    and    fiom     albocybes ;      aome    appear    in    the    bl 
corpuscles." 

In  some  subsequent  writings  on  these  points  be  acknowit 
that  the  granular  urates  have  lo  be  cllatitiguisbed  from  grant 
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ihrawn  down  by  the  solutions  used,  aa  woll  «s  from  micrococci  (ind 
albooytos. 

Thinking  over  this  matter  it  soon  ocoarred  to  me  that  having  an 
I  lieliere  almcMtr  absolute  power  over  the  quaabitie»  of  uric  ucid  in 
tbe  qrine  and  also  in  tbe  blood,  it  would  not  b«  very  diffioult  to  put 
UuM  slatvmeatB  to  gach  tests  as  would  very  promptly  settlu  the 
qDection  of  their  value  one  way  or  the  other. 

What  I  had  bo  distiuguish  Ihese  possible  urates  from  vera 
(t)  EDierooocci,  (S)  albooytes,  aad  (3)  graual«a  horn  the  solutioua 
wd. 

With  r^jord  to  tbe  Inttor  it  appears  probable  that  by  using  as 
hru  possible  cootttant  and  small  quuDttties  of  iho  solutions,  they 
my  b«  averaged  uud  nuf^Icctod,  ilihI  as  regiu'ds  albouytc-s  uiul  iniuro- 
eoeci  there  is  no  reason  to  suppose  that  they  will  vary  cou9taotl7 
with  tbe  Qric  a«id  present,  &nd  if  tho  granules  ore  found  to  vary 
ooo&t«ni)y  nith  tbe  amount  of  uric  acid  in  the  urine  in  health,  and 
what  is  known  of  its  pretjecce  in  the  blood  in  diseatie,  we  may 
nmilarly  neglect  alhocytes  and  micrococci. 

Now,  as  we  know  uric  ucid  is  present  in  the  urine  in  lug9 
tanoDta  during  certain  hours  of  the  day,  and  in  very  small  amouDt 
JsriDg  certain  hours  of  the  ovcalng  and  night,  uud  it  CEbU  bu  madu  to 
iwy  in  the  urine  at  any  tiute  by  very  numerous  drugs,  and  I  have 
pna  my  reasons  for  believing  that  every  such  artificial  or  natural 
TuisUoo  iu  the  escrotiou  in  tho  urinti  ia  tho  indox  of  a  similar  varia- 
tion in  tbe  quantity  present  in  the  blood. 

Now,  if  this  is  true,  and  if  the  granules  pointed  out  under  tho 
oicroeeopo  hy  ilx*.  Barker  Smith  are  urates,  or  xanthins  [for  xauthin 
^kbo  appears  to  be  prucipllated  by  chloride  of  ammonium)  ihoy 
^nm^t  to  vary  in  quantity  with  tbe  normal  urinary  excretion  of  urio 
Vaoi  in  phyatologicol  conditions,  with  the  artiticiut  alterations  la 
V  ttcretioD  produced  by  drugs  or  feeding  wilb  urio  aoid  oc  xantluos 
aad  with  tbe  best  known  aud  attested  pathological  variatioaa  in  the 
UDOunts  of  uiic  ncid  in  the  urine  and  blood. 

I  acconliugly  began  to  examine  my  own  blood  ulgbt  and  mom- 
it^  taking  it  in  tho  moroiug  at  soiim  hour  bctwuuu  6  a.m.  and  9 
tM,,  vrben  urio  acid  is  above  urea,  and  comparing  this  with  10.30  or 
U  p.m.,  when  uric  acid  ie  below  urea  (lig.  3).  And  I  soon  found 
thit  tbsre  ware  always  many  more  of  these  granules  present  in  the 
momiag  hours  tbau  in  the  uvcaing  hourx.  Tbun,  iu  ibo  morning  it 
was  no  uacomnion  thing  to  find  granules  pi-eseut  in  the  relation  of 
QBs  to  every  three,  live,  or  eight  red  cells,  while  in  the  evening  tbo 
idatioo  was  one  to  ton  or  Bftcou,  or  more. 
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Theu  oii«  morning,  whvn  I  luul  all  ttia  eigas  of  eollieniift  and 
high  blood  preasuro  &fter  a  late  and  Ta.tlier  indigeatihle  supper  the 
prcTiouB  night,  I  oxarainccl  the  bloofi,  tuid  finding  more  grmnuICB 
thuJi  usutul,  I  took  a  dose  of  calomel  and  watobed  the  arine  half 
hour  by  half  botir  and  when  a  diuresis  came  (iha  urine  rising  from 
about  35-40  oc.  in  an  hoar  up  k>  70  oc.  in  the  same  Ume)  I 
oxaminod  tho  blood  again  and  found  a  much  amaller  oaoDber 
granules. 

And   it   seems  to  me  very  unlikely  that  either   albocytes 
micrococci  could  present  such  cou8tru.nt  variutious  with  the 
of  day,  and  as  to  granules  from  the  solutions,  they  were  used  ta 
same  way  each  time,  and  it  is  hardly  likely  that  they  oould  account 
(or  Buoh  oonatajit  variations.     BesideR  any  natural  blood  elements 
would  be  more  numerous  after  a  diureais  than  before  it,  but  it  waa     j 
just  the  reverse  with  tbeee  granules.  fl 

I  then  began  to  eicomino  into  the  possibilities  of  Pathology  aod 
t  put  the  matter  here  to  the  moat  sievere  test  I  could  doviac. 

For  I  think  there  is  no  fact  more  generally  agreed  upon  by 
workers  on  uiic  aoid  than  this,  that  if  you  are  ever  likely  to  find 
exoeas  o(  uric  aoid  in  any  blood,  it  is  in  that  of  a  patieat  who  snfian 
from  ohrootc  gout,  more  espeoially  if  it  is  conjoined  with  ehmnia 
Blight's  disease,  and  I  luppeued  to  have  such  a  case  under  my 
care ;  and  I  think  it  would  be  further  agreed  that  if  you  wish  to 
fiod  a  blood  almost  completely  free  from  uric  acid  you  had  better 

examine   that  oi  a.   patient   suffering    from  acuto  fever,  as  hnth 

Sir  A.  Garrod  and  Frofeasur  v.  Joksch  have  pointed  out  that  nriofl 
acid  is  absent  fmra  the  blood  under  these  condittooa. 

I  acconUngly  took  the  blood  of  a  patieut  suffering  from  aontd 
pulmonai^'  disoaee  with  a  temperature  above  103^  P.,  aod  I  pre- 
pared for  oomparisoD  with  it  a  similar  speoimcn  of  blood  front  my 
case  of  cbrouio  gout  and  chronic  Bright's  disease. 

And  tho  result  was  absolutely  conclusive,  a  single  glaooe  dowD 
the  microscope  sufCoud  to  tcU  which  was  which,  for  the  blood 
of  tlie  febrile  patient  contained  very  few  granules  loss  than  my 
own  blood  usuadly  contains ;  while  that  of  the  gouty  patient  oon- 
tained  an  enormous  number,  three  or  four  timus  as  many  as  I  bad 
over  suun  in  my  own  blood ;  and  I  beliove  the  relation  ol  granules 
to  blood  cells  in  this  gouty  blood  was  pmotieally  one  to  one ;  aud  I 
repeated  my  examiiiatitiu  uevenU  times  and  always  found  more 
this  patient's  blood  than  in  any  I  have  examioed. 

The  fact  that  Ibu  febrile  blood  did  contain  some  granuIeB  ma 
be  token  to  show  that  tbeie  are  some  granules  in  aU  ni«h 
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blood  and  »A)t  8olution«,  even  apart  from  urates,  and  the  dif- 

'hiBnoe  betweeo  the  uumber  of  grftiiulea  in  the  (ehrUe  blooil  and  the 

dironio  goat  blood  may  ba  takeo  to  ropreseat  the  largest  number 

of  gr&DoIes  liliely  to  bo  mot  with  in  tuiy  blood  ua  the  result  of  exceaa 

of  orie  acid  and  xaotbin. 

I  then  produced  an  artificial  luoreaee  of  the  uric  auid  aud 
anlluD  in  my  blood  by  awa.llowing  some  email  quantities  of  Theo- 
bromioe.  and  a^iti  the  griwulus  scumod  to  increaso  or  diiaiiiub 
vitb  the  orio  acid  found  in  t)ie  urine. 

Thus,  one  day  when  the  uric  acid  urea  relation  in  the  urine  was 
006  to  tweaty-aix  aud  when  3j  gre.  of  uric  ucid  passed  through  the 
blood,  I  examined  it  at  4.50  p.in.  when  there  was  some  fiurly 
Btifc«d  mental  depression,  and  found  granules  in  the  relation  to 
ltd  ealls  of  one  to  four  ;  and  on  this  afternoon  my  blood  could  not 
tl  oooe  be  told  from  that  of  the  gouty  man  above  meutiooed,  and 
itvasonly  on  oarefully  counting  with  a  micrometer  eye-piece  thai 
hia  Uood  waa  found  to  gire  a  relation  one  to  three  or  even  one  to 
two. 

On  tbe  following  day  at  the  same  hour  I  again  examined  my 
blood,  there  being  no  mental  depresBion  and  the  uric  acid  urea 
nUtioo  in  tho  orino  of  tho  day  bving  one  bo  thirly-eix,  and  in  this 
blood  I  Eound  relations  of  one  to  sixteen  and  one  to  eighteen,  and 
Ihia  btood  could  as  on  othur  occaeiouB  have  beou  eaaiiy  distinguished 
bom  that  of  the  gouty  man. 

It  m  my  intension  to  continuo  thin  inTosligation  and  to  repeat 
and  TM7  tbcsc  experiments  many  times,  for  ao  for  as  I  have  gone 
it  certainly  seems  as  if  some  of  these  yranultis  must  be  urates  or 
xmutbins ;  and  tbe  test  is  so  simple  and  easy  to  perforin,  that  T  am 
in  hopes  that  many  will  take  it  up,  and  we  shall  then  soon  learu  its 
nol  value  and  bow  for  it  may  be  dupuuded  upon. 

Then,  again,  if  we  look  at  this  figure  (61)  we  eholl  see  that  we 
have  got  not  only  a  complete  explanation  of  the  causation  of 
chlorosis,  but  that  we  have  also  unexpectedly  oome  upon  an 
equally  complete  osplanation  of  the  girl's  great  tendency  to 
rheumatism,  as  oompored  with  her  brothers  ;  for  I  have  for  years 
been  pointing  out*  that  what  we  call  gout  or  rheumatism  is  really 
the  irritation  of  ceilain  pint  etruotiir&s  by  uric  acid  or  uratctt 
ret&ioed  in  tboae  structures  ;  and  that  they  arc  rotikincd  in  those 
structores  by  tbe  some  causes  that  prevent  their  excretion,  and 
bring  about  their  retention  in  the  body  in  general,  namely,  a  rise 


*  Praetitumtr,    Pabruu?,   Match,  aod  April,  1S91,    &ad  OriKih  UtdvMi 
Jimrval.  Jaly,  iSSe. 
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of  acidity,  or  the  presence  in  the  blood  oE  any  sabstaDee  wboee 
arete  is  irisutublt;. 

Now  th«  retention  in  tbis  instanca  is  produced  by  a  rise  of 
ftcidity,  uud  the  joints  are  one  of  tbe  places  la  wbicb  the  orato 
ie  detained  ;  it  is  little  wondor,  thon,  tbnt  girU  are  spocially  liable 
at  this  period  uf  their  liven  to  acute  rbeuniiitisin,  and  Dr.  Cbeadle 
says'  thai  girls  of  10  to  10  yearx  old  are  twice  as  liiible  to  rlieuinatic 
(cvor  nii  bova  ol  tbe  »aine  ^e  ;  these  years  includiDg  1  remark,  tbaj 
period  of  ttieir  most  tt«tive  mctaboham. 

But  we  already  know  that  migraine  and  rtieumatism  altecnato^l 
and  we  have  recorded  on  p.  869  a  (juotation  from  Dr.  Liveit^  vhlcb 
says  that  a  woman  liecaine  sui>je<!t  to  ni&grim  a/ter  puberty ;  now 
fig.  61  lelU  ii»  exactly  why  ber  trouble  came  at  that  time  as  tfoU  aa 
nhy  epilepsy  and  chlorosis  tend  to  originate  at  tiic  same  pcric 
life. 

Proljably  boys  ai-e  liable  to  rhcumaUc  fever  Irom  a  mr 
cause  at  16  years  of  t%^ts,  biit  their  aciiTe  metabolism  coming 
when  bhoy  arc  older,  they  probably  form  less  urJc  acid  per  potmd 
than  girls;  and,  further,  they  probably  retain  much  less  ario  acid 
at  tbiii  time  owing  tu  tbeir  more  active  habits  of  liie. 

For  it  follows  from  our  first  priuolples  of  urate  excretiorit  thai 
other  thtDgs  being  equal,  those  in  any  given  peiiod  of  life  retain 
most  uric  itcid  in  thoir  Itody  who  take  least  cxercitw,  and  those 
retain  least  uric  acid  in  their  body  who  take  most  exerdae, 
which  cxptuJns  Cullen'a  WDll-kuowu  observation  that  gout  seldotn 
attacks  tliose  employed  in  coiisbant  bodily  labour  (see  figs.  39 
and  10.) 

Now  no  one,  I  suppose,  will  dE>ny  that  boys  take  much  more 
exercise  than  girlx  all  through  school  life,  and  especially  u  ootn* 
pared  vrith  girls  at  nnd  after  tbe  coaimeacement  of  menstrualion. 
We  see,  then,  that  boys  differ  from  girls  in  that  their  bctivo  mota- 
boUsm  comee  later,  when  their  formation  of  ur4c  acid  per  poood  is 
probably  umaller,  and  that  owing  to  their  greater  bodily  activity, 
they  probably  ri^tuiii  A  ttmaller  amount  of  the  uric  acid  tliey  fonn  ; 
while,  lastly,  their  activity  and  nutrition  are  butler  continued 
and  maintained,  and  are  not  subjected  to  the  deprescing  efiaete 
of  menstruation,  80  that  any  uratex  tboy  have  retained  paae  naon 
gradually  through  their  blood ;  hence  ihey  escape  tbe  cblorotds 
and  aniiimia  from  which  thvir  sisters  HtifTer. 

Paroxysmal  hemoglobinuria  represents,  i  have  no  doubt, 
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similar  but  more  ocato  fluctuation  in  bbe  excretion  of  untes, 
l)iobai>Iy  ofteQ  reUted  to  dysp&psia  and  gnstrio  ups«t  in  exactly 
the  same  w&y  that  migmuie,  epilopgy  and  Rftynuud's  di>iease,  are 
nhtod  to  it,  and  ic  ig  paroxysmal  just  an  they  ajre  paroxygmal,  in 
TvUtion  to  the  llactuattODs  in  uratu  oxcretion. 

Anctoia  associuted  witli  enlarged  spleeu  is  doubtless  i-ulated  to 
the  Iat:ge  ijaantities  oC  aric  acid  met  with  in  tho  blood  and  urine 
of  these  caees  (t)oe  pp.  367  nud  36-1.) 

The  way  in  which  the  exce»H  of  uric  acid  in  the  blood  is  brought 
kboab  I  have  already  goDu  iuto;  und  ab  I  have  Btiid  above,  tho 
iii«rea»e  of  wbitt:  cells  met  with  in  these  cases  may  bo  entirely 
noondary. 

Iq  ibe  PractitioMr,  Augunl.    1890,  Dr.  F.  W.  Molt  wrote  an 

Eioteresbing  paper  on  tha  spleen  aa  a  centre  of  destruction  of  red 
Uood  cells,  and  it  may  be  riottid  in  this  conaectloii  that  Dr. 
Hunter  {Lancet,  1892,  vol.  ti.,  p.  1.318}  points  out  that  eerbain 
nbistaneoB  (toluy)en  diamine)  which  have  a  destrnctivo  action  on 
Ibe  blood  acb  far  less  powerfully  after  the  Kpleen  han  been 
removed;  and  no  doubt  if  urio  acid  destroys  tbu  bluod  ulomanbli, 
ttiey  are  certain  to  meet  it  in  oonoentrated  solution  in  the  aptoeu, 
ud  tbe  facts  just  mentioned  suggeai  strongly  that  the  action  of 
loluytendiamine  is  indirect. 

The  efftnts  of  forers  in  producing  aneemia  are  easy  to  under- 
itand,  for  iboy  dimluisb  the  alkalinity  of  the  blood  and  lead  to  a 
ftorage  of  urate  in  the  body,  and  this,  when  the  fever  nnds,  finds 
its  way  back  into  tho  blood  (see   [actu   about  ptieuuioniiL,  pp.   71 
and    174).    causing    poHb-fobrile    uricacidieiiiia     with    poet-febrile ' 
bradycardia,  high  tcn^iou  pulttu,  doprosaion   of  mind,  and   meta- 
bolism   sod    fiubnorinul    tomperaturo,    au    identical    »e^uenee    of 
events  with   ihosi!  producing  chlorotiie.      The  (jxcohs  uf  urio  acid 
met  witb  in  (he  blood  and  urine  after  uialuria  and  other  fevers, 
with  or  without  enlarged  spleen,  in  thun,  I  believe,  the  result  of 
thiO  storage  of   urate  that  took  place   during   the  fcror  (compare 
jjl^lso  pnsvions  remarks  on  rheumatism  in  girU). 
HI     In    vol.    IxxT.  of  the   Transactions  of  Ihe  Itoyai  ifedical  aitd 
^KhSrurgiciti  Sficitfttf,   Dr.    A.    R.   Oarrn>d    has   iin    interesting   paper 
Hon   the  auffimia  of  rheumatism,   and    tho   relation  of  the    Uood 
ehaogof)  to  the  excretion  of  aro-hiematoporpli^'rjn. 

la  several  of  bis  curves,  "worth,"  whiah  coiTMipondH  with  my 
Idood  decimal,  remains  steady  or  rises  during  the  fever,  'uid  falls 
afterwards  as  tho  temperature  becoinen  euhnormal,  that  is  to  say, 
daring  tho  (over  the  urate  is  all  in  the  joints,  and  there  is  none  in 
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the  blood  except  in  combination  with  salicylates  (see  provioai 
remarka  on  the  action  of  ealicylatea  in  AQfemia) ;  as  the  fever 
posBes  off  there  ia  post-fehrile  nricacidsmift  with  a  fuJl  of  the 
blood  deeimiU,  jusl  at  wo  should  oxpvct  when  urates  combined 
with  aJkali  are  paBsing  through  Lbe  blood ;  and  tn  at  least  one 
of  Dr.  Gftrrod's  cases,  the  "  worth  *'  fell  At  the  end  of  the  fever 
in  tpile  of  iron  being  given  (see  also  Dr.  Garrod's  remarks, 
previoua  reference  p.  191). 

He  also  notices  a  oorresponding  increase  of  white  corpuaeles, 
just  lui  in  the  similar  condition  I  have  mentioned  above,  aod  M 
obserred  by  Dr.  Wheaton.  I  should  expect  a  fall  of  the  blood 
dcoimnl  just  before  the  onset  of  ^o  fever,  vi-hcn  according  to  my 
explanation  of  the  caunation  of  aoute  rhenmsitiani ,  tharo  is  sure  to 
be  ao  excuse  of  uric  acid  in  the  blood  {soo  chapter  xvi.),  but  Dr. 
G&rrod's  statements  are  not  very  definite  with  regard  to  tlds 
point. 

The  effect  of  all  fevers  on  tbc  blood  decimal  is  probably  th« 
same  as  that  of  acute  rheumatism,  and  I  found  in  a  castf  of 
pneumonia,  that  at  the  time  of  the  post-febrile  uricaoidnmia  with 
subnormal  temperature  the  blood  decimal  was  -55,  while  a  tew 
days  later,  when  the  tompcraturc  hod  agaia  gone  up  to  normal,  it 
bad  risen  to  *60. 

It  in,  again,  quite  easy  to  explain  the  effects  of  hot  weathor  and 
of  tropical  climates  in  producing  aniemtn,  for  heat  increases  the 
alkalinity  of  tho  blood  and  the  urate  it  will  bold  in  soIuUdd  ;  and 
this  will  have  most  effect  in  those  who  eat  toeat,  aod  90  introduce 
much  uratC!  into  tbuir  body ;  and  least  in  those  who  livo  on  vege- 
bables  and  fruits,  and  so  ingest  but  little  uric  acid  (o^e  chapter  xrii.) 

The  effects  of  diet  also  are  well  known  and  easily  explained. 
for  Dr.  Mackenzie  points  out  that  meat  diet  looctMM  bbe  dettnu- 
tion  of  red  cells  (inncer  or  British  Medical  Journal,  1891,  vol.  i.), 
and  others  have  pointed  out  that  (arinaceoas  diet  does  good,  and 
fchat  pale,  amemic  children  are  most  common  among  the  "  well 
fed"  upper  classes  {British Medical  Jownal,  1890.  vol.  ii„  p.  8Q 
— in  my  opinion,  '*  not  wisely  but  too  well  "  fed  upper  classes.  H 

The  paper  which  immediately  prBcedes  mine  on  anseniia  in  tb^' 
British  Medical  Journal,  1893,  vol.  ii.,  p.  670,  is  one  i*-ith  Uie 
heading  "  Preliminary  Report  on  the  Causes  of  Chlorosis,"  by  E. 
Lloyd  JoDCB,  M.D.,  and  this  contains  so  many  points  of  interost, 
and  so  many  which,  I  think,  the  causation  by  uric  acid  will  be 
found  to  give  a  complete  explanation  of,  that  I  may  ag  w^ 
mention  some  of  them  here. 
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Dr.  Jones  points  out  that  After  fifteen  yoa>rs  of  a^  tho 
d  gnvily  of  the  blood  (alls  in  tLe  femalti  while  it  contimios 
to  riie  in  the  male,  and  that  tliis  is  the  age  at  which  girU  becomo 
uinmic. 

Bat  if  this  aDKmiA  fccd  chlorosis  is,  bft  I  am  eu^eating,  tho 
reeuJt  of  exooBB  of  uric  acid  in  the  blood,  the  causation  of  which 
U  this  time  of  life  T  have  already  gone  into,  it  is  not  difficult 
to  Bee  that  this  ooUjemia  almost  entails  a  fall  in  the  speoi&c  gravity 
of  the  hlooJ,  because  it  prevunbit  the  outdow  of  water  from  it  by 
any  or  all  iho  glandular  organs  of  the  body. 

It  IB  easy  for  anyono  to  convince  thenQselves  in  two  or  three 
boun*  work  that  this  Is  a  fact ;  let  them  produce  in  any  of  the 
Vfrya  previously  doscribcd  so  much  colIiL'inia  as  shall  markedly 
diminish  tho  eiccretion  of  water  in  the  urine,  and  watch  the  blood 
meanwhile ;  they  will  find  that  hour  by  hour  as  the  urinary  water 
dimtnubu  the  water  in  the  blood  increaHes;  that  ia  to  say.  thcrv  iti 
a  relaliva  dimiuntion  of  both  ceU»  and  bisiuo^lobiii  in  the  given 
quantity ;  cooverseJy,  when  they  clear  uric  acid  out  of  the  blood 
aod  produca  n  dJuruais,  they  will  find  that  thu  relative  quantities  of 
oeUs  and  bsmoglobin  rapidly  return  to  the  position  they  held  before 
Ibe  ozperitnent  bet^an. 

In  my  own  case,  and  in  the  oases  of  antemia  I  have  investigated, 
I  have  como  to  believe  that  I  can  tell  from  the  concentrated  or 
hydrsmio  condition  of  tho  blood  whether  there  has  or  has  not  been 
a  diuruais  produced  by  any  drug  given. 

I  look,  theroforo.  upon  the  fall  in  speoiGc  gravity  of  tho  blood  of 
the  female  which  takes  place  at  fifteen  as  the  result  of  more  or  less 
^  eoUamia,  which  produces  in  the  ways  skittcbed  out  above  both 
HtfayJXBmla  and  nnaimta,  and  this  is  itself  the  reRuU  of  her  very 
H'MtiTo  metaboUHm  at  thirteen  now  coming  to  an  end,  and  of  ber 
H  meiutniatioD  now  establishing  itself. 

H  As  the  male  is  not  exposed  to  these  groat  Quctuation»i  iu 
K  motabolitm  with  tho  nollioniia  they  produce,  he  does  not  show  any 
H  oonoBponding  blood  changes. 

■  His  metabolism  gona  more  steadily  ahead,  and  he  lives  also,  be 
it  observed,  at  this  time  of  his  existence,  a  much  more  healthy  life 

■  than  his  sister. 

H        I  do  not  believe  that  there  is  any  "  natural  tendency,"  either 
B  to  a  fall  in  the  spocilio  graWty  of  thi;  blood  or  to  (chlorosis ;  they 
I  are  simply  the   results   of   our  raeat-eating  habitfl,  and  of   oui 
civilisation. 

If  oar  girls  did  not  eat  so  much  meat,  they  would  not  Rtore  so 
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much  urate  in  their  time  of  activo  metabolism  at  thirteen,  and 
at  fifteen  they  led  tho  Ufa  of  healthy  aottre  savftg^s,  instead  of' 
resting,  lying  up  and  hecoming  s«mi-in^'ftlit]8,  there  would  be  dodc 
of  the  present  great  flnctu».tioii8  in  their  meLaboliun.  but  M  in  the 
case  of  tfaoir  brothors,  thoir  dovoloptttdnt  would  go  more  steadily 
aheod,  there  would  be  no  falling  area  and  acidity,  no  ooUaamia,  audi, 
oonBe<|uetit]y,  no  hydnumia  and  aniDUiia. 

Further  on,  Dr.  Jones  seeks  to  establish  a  connection  between 
chlorosis  and  diBturbn.nce  of  splanchnic  innonratioo  with  dilatation 
of  gastro -intestinal  v-esaels,  and  he  goes  on  to  say,  "  This  I  con- 
c;«ive{l  to  Im  brought  tibout  in  a  reflex  manner,  and  this  appearwl 
to  me  to  bu  the  more  likely  since  I  bad  met  with  some  cases  in 
which  the  usual  gastro-ioteatinal  disturbance,  togothcr  with  marked 
chlorosis,  had  rapidly  followed  a  shock  or  chill— generally  a  shock 
or  chill  occurring  about  a  menstrual  period."  Exactly  so.  and 
causing,  therefore,  il  great  fluctuation  In  the  excretion  of  uric  acid 
and  the  amount  pai>8ing  through  the  blood  (see  figs.  30  luid  31).         fl 

Before  le&vinii  the  subject  of  antipmia,  it  may  be  useful  to  give  a 
short  summary  of  the  fftct«  of  the  case. 

First,  then,  by  the  clinical  observation  of  paroxysmal  hsmoglo* 
biuuria  and  itaynaudV  dismiac,  and  of  aplenio  leuoocythsmia, 
chlorosis  and  aniemia,  and  the  relation  of  many  of  thesio  troublei 
to  •■  bilious  attacks,"  dyspupBia  and  monstraation,  I  was  led  to 
balieive  that  there  was  an  important  connection  betwe«n  the  blood 
changes  and  an  cxceos  of  uric  acid  in  the  blood  and  urine.  As  to 
these  facte,  I  am  at  one  with  other  observers,  but  differ  from  thecn 
merely  as  to  their  meaning  and  caueatioa.  ^h 

Secondly,  thcire  i»  my  obaervation  that  the  value  of  my  bloodH 
decimal  appuars  to  vary  from  day  to  day,  even  from  hour  to  hour, 
with  the  aiiiouiib  of  uric  acid  passing  through  it,  and  that  if  inten- 
tional vai-iations  are  produced  in  the  uric  acid,  the  blood  decimal 
follows  suit.  ■ 

I   believe,   also,    thai   my   blood   will  generally  compare  veryl 
tarourably  with  that  of  other  men  of  my  owu  ago  who  oat  more 
animal  food  tlian  [  do. 

Thirdly,  there  is  my  observation  that  tho  same  holds  good  for 
others  also,  and  especially  for  antemic  and  chlorotJc  patients.  J 

Lastly,  we  sec  that  the  knowledge  thus  acquired  enables  us  to 
explain  many  of  the  chief  points  in  the  causation  of  these  diseases, 
and  will,  doubtless,  in  the  future  enable  us  to  explain  still  inoro. 

Thus,  I  believe  that  many  whose  professional  expe-rience  goes 
back  30  or  40  years  would    agree  that  chlorosis  is  much  more 
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«oiiim^i  now  thou  [ormerly,  find  hence  I  was  interested  in  the 
remark  of  a  wowau  amoiif'  my  oiit'pe.Ufint8  at  the  Royal  Hospital 
for  Children  and  Women,  Waterloo  Roa«l,  who  said  with  reference 
ki  her  daaghter's  cblorosia,  "  Ab,  sir,  we  ncrur  ased  to  see  this  sort 
ofthiiiR  whoD  I  wofi  yotinx."  Now,  if  her  obs«rration  is  correct  u« 
to  the  foots,  what  has  happened  in  the  30  or  40  years  of  her  re- 
eolUetiOD.  Why,  agricalture  has  been  ruitiod  aud  the  people  driven 
iDOreand  more  from  the  country  into  the  towns,  whoro  they  have 
aped  the  mcat-aiting  habits  of  their  social  superiors,  and  inc:r«a.KU  of 
^lorosis  is  one  of  the  results  of  this.  But  even  in  country  towne 
ibey  are  now  pale,  ba  obHerved  by  lue  in  a  recent  vieit  to  CarUglo, 
bat  Carlisle  has  a  pahlic  abattoir,  of  which  it  is  proud,  and  cnriously 
«Dough.  the  next  object  of  interest  on  the  Hat  (J3.M.A.  ineuibcrahip 
caid,  1896),  is  the  human  ocm«tery ;  hamaoity  itself  being  the 
eeneiery  of  the  animab,  as  I  believe,  to  it«  inQuite  hurl. 

I  have  meotioDed  above,  thai  one  of  the  blood  changes  met  with 
ia  paroxysmal  hemoglobinuria  in  an  increase  of  ooagulabihty;  and 
MTeral  tlunga  ttccm  to  roudcr  it  probable  that  if  uric  acid  thuij 
directly  or  indirectly  increases  the  coagulabihty  of  the  blood,  it 

^may  exerciee  an  important  iiitlneuoe  iu  the  pathology  of  thromboBis. 
Tfae  frequent  clinical  connection  between  tbromlxiais  and  gout 
er  diabotee,  of  both  of  which  I  Rhall  have  something  to  luiy 
prtaontly,  is  too  well  known  to  nood  more  than  mention ;  and  a 
umtlar  rehnion  is  often  found  between  thrombosi»  and  certaiu 
poet'febrile  and  puerperal  conditions;  and  after  what  I  have 
already  said  about  these,  I  ne»d  hardly  insiBt  on  the  fact  that 
«De  point  common  to  all  these  diseaaes  ia  the  frequent  presence 
o(  eonsidorablo  excesH  of  urio  acid  in  the  blood ;  then  again, 
uoleax  my  clinical  observation  docoives  Die,  ihromlioBis  ia  not 
very  uncommon  in  Bright's  disease,  and  in  this  diaeaae  (as  wo 
bave  Men  iu  chapter  iii.)  tho  roBourohus  of  X^ofessor  R.  vou 
Jaksch  confirm  my  own  in  showing  that  an  excess  of  aric  acid  is 
very  frequently  to  be  found  in  the  blood  [C^itralb.  fur  Inn.  Med., 
I      May  23.  1896.) 

^B  In  the  Lancet,  ISQi,  vol.  i.,  p.  1446,  le  tho  record  of  a  oaso 
^^ of  thrombosis  following  an  attncb  of  inSuenza,  and  eaid  to  be  due 
to  tho  breaking  up  of  whits  blood  cells.  I  think  it  is  much  more 
probable  that  it  was  due  to  the  post-febrile  collatnua  which  followed 
the  Influenza,  and  that  the  increase  of  white  cbIIh  and  the  increase 
of  coagulability  were,  just  aa  in  paroxysmal  lubmoi;Iobiuuria,  the 
results  of  the  coUtemia. 

Vrwa  this  point  of  view  also  I  was  verj*  greatly  interested  in 
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Sir  J.  PAyrer'n  artinlo  on  "  iDtm-vasealor  Conf^latioa  aud  Pol- 
inonary  Thrombosis"  {liritish  Mmlicai  Journal.  1893,  vol.  ii.. 
p.  ICO),  For  in  many  of  the  coiiditioDs  which  he  mention<t.  Hash 
as  malaria,  aplenic  disease,  puerperal  condidoDS,  hot;,  damp 
wcathftr  (boo  nleo  nansntion  of  fatipic,  fig«-  39  and  40).  and 
espeoiaUy  surginal  operatioDa  in  hot,  damp  weiitb«r,  it  H«ema  to 
me  that  there  is  hardly  room  to  doubt  that  a  great  oxoesB  of 
tiric  aoiil  wrould  oftpn  be  present  in  the  blood. 

I  shall  mentioTi  in  chuptor  xiv.  the  oflects  of  surgical  opera- 
tions in  incron^ing  the  excintion  of  aric  acid  and  urea,  and  I 
have  no  doubt  (hat,  combined  with  hoi  weather,  these  wootd 
gruatly  inoreuiSf  thu  quantity  of  urio  acid  paasing  through  the 
blood. 

Then,  again,  1  notice  in  tho  Lnnttt,  1896,  vol.  i.,  p.  476,  &  qua 
of  fatal  pulmonary  apoplexy  in  a  girl  of  14   years,  whioh  came 
suddenly  after  a  wftik  jant  at,  the  end  of  a  pcrfccth'  normal  inontlilf  J 
period :    bnt  hero  we  have  at  leaat  three  caQees  of  oollEpmia,  tli 
exercise,  the  menstraation,  and  the  girl's  ago,  referred  to  ia  lig.  5li| 
Similarly,  a  ctmti  of  pulmonary-  thrombosis  recorded  in  the  Br 
Mafical  JoKTiiai.  18d5,  vol.  ii..  p.  IfiOi.  coming  after  enteric  fenf^ 
is  said  to  lie  due  to  debility,  but  here  again,  I  think,  we  most  not 
forget  poet-febrile  coUsmia.  _^ 

fjastly,  if  as  I  have  suggested  (p.  I4K),  eoUoid  orio  adf^ 
mechaDically  obstructs  the  capillaries,  and  if  from  time  to  time 
small  portions  of  thie  obstructing  saibstance  are  carried  paal  the 
capillaries  into  t)ie  veins,  we  can  at  once  see  how  bhey  may  come 
to  form  nuclei  of  thromhosiH,  if  the  ooDoid  in  not  dissolved,  as 
the  blood  gets  warmer  in  the  deeper  tissues. 

Bo  that  this  colloid  ineehanical  theory  may  also  betp  us  to 
understand  the  observed  connection  between  gout  nnd  tbrombosts. 

And  once  a  coagulum  has  formed  round  such  a  nucleus,  it  vill 
not  dissolve  even  in  the  warmest  parts  of  the  central  eireulatioa, 
though  the  oollold  uric  acid  alone  may  completely  disappear  there. 

Lastly,  there  is  anotlier  point  among  the  symptoms  of  par- 
ox^'siual  hsemoglobiuuria,  of  which  I  am  ttow,  X  believe,  able  to  give 
a  pretty  complete  explanation. 

It  will  bfl  readily  a<3mitted  hy  other  observeis,  that  fn  the  orine 
of  paroxysmal  hiemu^lobiniiria.  oxalate  crystals  are  very  fre<]nenily 
present ;  let  us  enijiiire  further  as  to  their  meaning. 

In  the  British  Medieai  Jouriial,  1885,  vol.  i.,  p,  167,  Dr.  [jauder 
Brunton  points  out  thnt  it  haa  been  shown  that  when  sulphuretted 
hydrogen  is  allowed  to  act  ou  a  ooncentraled  solution  of  unit 
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otolate  of  lime  is  prodnoed  ;  now,  in  the  tirine  ot  paroxysmitl 
hsmo^obiDoria,  we  bav«  uDdoiibtaclly  n  coDcentratsd  «otutioQ  of 
DnteB,  for  I  have  demonatraled  lK>tb  the  factiH  and  their  cauiiabioii 
4?er  tnd  over  again  ;  wo  bavo  probably  aleo  sulpbtircbtod  byUrogon 
IB  thi«  urine,  and  the  point  or  ^rea-teet  intersHt  is  the  way  in  nhioh 
this  solphurelMd  hydrogen  is  produced. 

Dr.  Brunton  points  out  thai  tlip  siilphnretted  hydrogen,  which 
piroduMB  the  osuJato  cr>'8talH  in  the  urine,  is  genemlly  formod  in 
the  iDlestineB  dtmiig  digestion  of  c>nhhagr>a  nnd  other  food  rich  in 
Kilphiir,  and  the  way  in  which  it  comes  to  be  produced  in  th»  in- 
lertioefl,  in  (he  paroxysm  of  hteraoglobimtria,  is,  I  think,  a  point  of 
gmt  inteniHt. 

In  obkpiw  rii.  I  have  pointod  out,  in  answor  to  tha  arfftuaoDts 
ot  Ueesrs.  Horter  and  Smith,  of  New  Tork,  on  the  causation  of 
efiepttj  (N«Mi  York  Medical  Journal.  August  and  September. 
1SS2),  that  the  i  ntestinal  putrefaction  of  which  bhey  noticed 
N  many  sign*  in  this  dincasc  was  tho  eimplo  and  constant  rosutt 
of  aa  excess  of  uriu  acid  in  the  blood:  and  I  argned  that  tha 
nooBS  of  arat«  in  the  blood  whioh  obstructod  all  the  capillaries 
nd  raised  blood  pressuro  to  the  extent  of  interfering  with  the 
mtia-cranial  ciroulution  and  producing  the  fits,  would  interfere 
ilao  with  gastro-inteatinal  digestion  and  abBorption  and  allow  patre- 
Uetive  proce6&<^  to  take  their  plact.  I  doubl  not  also  that  a  pre- 
vaAf  umilar  explanation  may  he  given  of  the  excess  of  bacteria  ia 
Ihe  intestiau,  and  the  poiaon  found  in  the  urine  aa  a  rcHuU  of  their 
udvity  in  ca8«9  of  pcrntoioiis  niiaiiiiia  (ace  l^r.  Uuutur.  Lancet, 
lS91,vol.  i.,  p.  360).  Here  also  the  uric  acid  in  the  blood  is  tho 
firat  thing,  while  the  bacteria  in  the  intestines,  and  any  products 
tbeymay  gaoerste.  wre  aecondary,  and  a9  in  the  parallel  case  of 
epilepsy  uniuiportant  (seo  aUo  a  paper  on  "  Hydrotbionuria  "  in 
t^JVeio  York  Medical  Journal  of  June  17.  1892),  This  in  many 
CMM  acooinpanted  digeetive  troublu  or  diseaeo.  and  it  is  said  that  it 
(ttlph II retted  hydrogen)  may  alno  he  formed  by  bactflria  in  the  arine. 

Messrs.  Hertcrand  Smith  say  (previous  rofurcnco),  "  Wo  cannot 
lay  why  there  should  occur  in  epilepsy  so  considerable  a  proper- 
lion  o(  eases  in  which  there  aru  evidonctoi  of  fxcussive  intestinal 
intntection."  To  my  mind  the  explan«.tion  seems  as  simple  as  it 
btomplsie;  and  I  would  au^t^rat  that  a  Himilar  explanation  can 
liagiiKo  of  the  presence  of  oxalates  in  the  urine  of  basmo^lobinuria  ; 
br  hna  also  we  have  oolliemia  and  general  obstruction  of  capillaries, 
ud  while  the  excess  of  uric  acid  is  c&nslug  the  blood  destruction, 
Um  otstrueted  capillaries  Bu»i;>eiid  gastro- intestinal  digestion,  «,nd 
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putrefaction.  doubtleM,  with  the  formation  of  mora  or  less  sulpba- 
rettcd  hptlrogfti,  takes  its  pUco.  A  certain  amount  of  that  suJpbu- 
retted  hydrogen  pasHCs  with  the  excesft  of  m-ntea  in  the  concentrated 
tu-lne,  and  the  freqaent  presence  of  oxalate  cryetaJs  iu  Ibis  fluid  is 
^US  fully  RSpUinetl.  Lastly,  ihc  expIana.bion  throws  backwards  a 
most  interesting  light  oti  the  actual  cauHStioa  of  paroxyani&l  btemo- 
gtobiDuiia,  aud  ddmonHtrabos  that  it  is  coatemporanoous  with  the 
ppesenoo  of  an  excess  o(  uric  aciJ  in  the  hloml  atid  urine,  and 
deficient  circulation  in  the  intestines  which  we  cannot  see,  »»  well 
ae  in  the  nkin  and  oxtromitiua  producing  the  symptoms  of  Baynaud's 
diaease,  wbicb  -we  can  sec,  and  whicb  are  well  known  to  be  9o 
fT«quently  associated  wiih  it.  (For  a.  cime  in  which  sulpbunolted 
hydrogen  wae  formed  in  a  dilated  stomach,  see  Cenlraiblatt  /ufjfl 
JTmer.  Med..  December,  1894.)  " 

Diagnotis.^ AaiKmiu,  attaociatud  witb  excess  of  uric  acid  in  the 
urine  and  probably  scanty  urine  as  in  the  case  of  A.  P.,  (ig.  i9, 
and  associated  witb  tbesu  will  probably  be  dyspepsia,  dysmenor- 
rbcea,  heavy  work  or  other  cause  of  excessive  fatigne,  i.e.,  causes 
whicb  land  to  bring  excess  of  uric  acid  through  the  blood  whencTer 
such  exoesa  is  available  in  tiic  body  ;  thus  wba.t  is  cailed  n  "  heavy 
plaos"  is  a  very  common  oontribubing  cause  of  chlorosis  to  young 
servant  girls,  and  we  aJre&dy  know  the  relations  between  ^ligueaodM 
ooUmmia.  ^1 

When  ansemia  occurs  in  such  association  with  exooss  of  uric 
acid  in  the  urine  and  blood,  we  can  treat  the  ooUicmta  with  fall 
confidence  of  success^  far  we  nuw  knuw  and  can  demonstrate  thai 
the  cnllsmia  in  the  cause  of  the  lilood  changes,  and  not,  as  was 
previously  euppoaed,  their  roeult. 

For  treatiTiout  wn;  must  ae  far  as  possible  reverse  tbe  oonditaons 
that  produced  the  trouble,  and  remove  tbe  causes  of  exowaivs 
fatigue  or  dyspepsia. 

But  if  diet  clears  tbe  blood  of  uric  acid  (I)  by  stopping  introdac- 
tion  at  once,  and  (3)  by  allowing  the  gradual  elimination  of  th^| 
uric  acid  already  in  tbe  body,  it  follows  that  we  ought  to  be  aM^B 
to  cure  oblorasis  by  diet  alone  without  any  drugs  like  iron,  wfatcfa 
directly  clear  tbe  hlood  of  uric  acid,  but  provide  also  for  au  almoHL 
certain  rcUpsu,  in  that  tUcy  do  not  remove  tbe  uric  acid  from 
body,  bnt  store  it  up  in  the  tissues. 

And  I  now  shew  iu  Qg.  32  the  results  of  an  attempt  I  made 
do  this  in  the  case  of  a  girl  of  16  under  my  care  in  the  Metropolit 
Hospital. 

At  tbe  beginning  of  the  figure  ber  blood  decimal  was  foand 
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lite  slightly  above  0*3,  and  sbo  presQiiU>d  ull  the  ordinary  bignft  of 
ehloroeis.  Sha  was  put  ou  a  milk  diet  witli  a  little  &sh,  and  no 
drag*  were  given. 

Her  blood  decimal  r«iiiftined  At  exactly  the  same  level  in  the 
ITo  following  weeltH,  in  npite  of  nursing  and  rest,  in  bod.  and  thuQ 
on  Novembtir  28  the  fiab  vait  left  off. 

On  l>ocember  6  there  xvm  n  decided  fall  in  the  deoimal,  and  the 
pfttient  had  begun  to  sufTcr  from  livudaubo,  both  tjeing,  no  doubt, 
lb*  tMalt  of  the  pasKajje  of  some  exces!4  of  uric  acid  through  the 
Uood ;  I  would  refer  to  a  Homewhat  similii.r  (all  in  the  blood  deoimal 
produced  by  a  similar  cbtuigc  of  diet,  i.e..  from  meat  to  milk  and 
fiih  in  tg,  -17  (June  19  to  23  and  i-emarks  on  this).  Nu  doubt  the 
efaange  from  meat  to  fiidi  aad  milk  produced  a  fall  in  the  acidity  of 
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the  urine,  and  allowed  the  peeitage  oF  some  exocsft  of  uri«  acid 
through  the  blood,  und  nimilurly  in  fig.  52  the  leaving  o3  the  fish 
prodooed  a  fall  in  the  uriniiry  acidity  and  so  some  excess  of  uric 
acid  in  the  blood,  and  a  fall  of  the  blood  decimal,  the  same  tosulb 
being  further  indicated  b>  the  ouaet  oC  huudiiuliea. 

The  blood  decimal  recovBrs  a  little  on  I)&cember  1^  (fig.  52),  but 
llalls  again  ou  ihe  I9tb  and  2(3tb,  the  huadaclios  oonliuuing  io  spite 
of  au  acid  mixture,  and  then  it  steadily  riflea  to  the  end  of  the 
figure,  the  headaches  being  luuch  lu&a  froqueiit  and  severe  by 
Jaoauy  '2,  and  some  aalioylatea  being  taken  iu  coniunobion  with  the 
acida  on  January  9  and  onwards. 

Now,  my  object  in  giving  this  figure  is  Co  show  that  the  first 
efbot  of  leaTing  all  animal  food  out  of  thu  diet,  is  a  full  in  the  blood 
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deoimtU,  and  that  tbie  fall  ia  due  to  the  passage  Ihraagb  the  blood 
of  some  of  the  excess  of  uric  iicid  id  the  body,  a-od  this  \r  further 
fthown  in  this  partiaulair  cafw  l>y  the  onsot  of  hoadachos.  and  wv  may 
DOte  al»o  that  an  Ibu  hctLducbus  aoi  lo8»  the  blood  docimal  steadily 
unproved. 

I  may  Bay  that  this  patient  weal  on  for  Huoe  roontbs  beyooJ 
the  end  of  the  fi^t-e  slowly  improving ;  then  she  began  to  lose 
weiKht  slightly,  and  it  was  then  found  that  sha  was  not  taking  bar 
milk  and  farimiceous  diot  at  all  well,  and  no  she  wits  put  b«ck  on  to 
ordinary  diet,  and  given  iron,  unduf  whiab  she  improved  more 
quickly,  and  in  a  few  weeks  was  able  bo  go  out. 

I  will  merely  remark  with  regard  to  tbia  that  the  qoiokeBt  wa 
oat  of  flhloro»if)  is  to  give  iron,  mcroury,  copp«r,  aac,  or  aof  Otbl 
metal  that  quickly  cleats  the  blood  of  uric  acid,  but  then  a  relaf 
is  a  matter  of  certainty,  a  longei-  or  shorter  time  (generally  within 
six  lunnthe)  after  the  metal  is  left  oiT. 

To  cur«  outiicly  by  diet,  however,  is,  as  shown  in  the  above 
ease,  often  very  tedious,  and  there  will  probably  be  a  more  or  leas 
decidwT  (all  of  the  blood  decimal  at  first,  which  may  lead  to  com- 
plaints on  the  part  of  the  pntient  and  her  friends ;  the  cure,  how- 
ever, thoUf(b  slow,  is  certain,  and  thuro  is  no  rolapuc. 

1  believe,  however,  that  the  be»t  way  to  core  chlorosis  ia 
combine  the  treatment  by  diet  and  drugs  in  tbe  following  way. 

When  the  patient  £ret  comes  undt;r  treatment,  give  ordinary  dlflt 
remove  dyHiicp&ia  if  present  by  meanii  of  bismuth  and  sodit  hicaj'bi^ 
with  a  soUne  (sulphate)  purge  if  there  ia  ccDStipatioa,  and  then 
go  on  to  give  any  of  the  above  metals,  it  mattem  httle  which ;  I 
got  just  as  good  results  with  copper  or  iodide  of  inercury  as  wllh^ 
iron*  I  regard  the  mercuric  salt  as  tlie  most  powerful,'  but  tbai^| 
there  is  the  chance  of  iodism,  merourialtHui,  and  intestinal  irritation, 
the  copper  also  may  oauae  colic  and  ioteatinal  trouble,  iron  is 
probably  tbe  least  powerful  as  regards  tbe  blood,  bat  it  ia  some- 
what  le.ss  liable  to  cause  gastro-intestinal  trouble  than  the  other  two. 

When  by  means  of  ono  of  those  metals  the  blood  dsoiRiflJ  has 
been   got  up  to    -5  or  -6    or  above,   give  salioylates,  say   ovcr^f 
alternate  week  for  bIk,  eight  or  twelve  weeks  to  elear  out  the  uri^' 


'  Tor  a  reoord  ol  a  oaae  of  Mvere  anxmU  lUctxuiuUjr  ircttted  by  iojoctioa  ol 
bicbJoride  of  meicury  &nd  bichlaride  of  qainioe,  aee  Brituh  Madteal  Journal 
Epitomt,  iBSft,  April  11,  p,  itO,  uid  iar  s  cmo  ol  pemiciotu  aaunia  rimtlMrlj 
trutod  with  mAiciuy  and  oai«d,  tM  tiia  *uao  Joorukl,  1896,  B^too)*,  ixdy  ', 
p.  11. 
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ftcid.  and  towards  the  end  of  this  tune  reduce  and  leave  off  all 
ammal  foods,  aU«t-iDg  tlm  diet  to  that  advisiid  in  chaptrflr  xvii. 
The  (uitient  U  now  quite  well,  aod  a»  long  as  she  remains  on  a 
uio  acid  free  diet  will  continue  to  bo  bo. 

Thus  £Ilo»  W.,  ftged  23,  wa«  under  my  o&re  iu  the  spring  of  1896 
10  the  Boyal  Hoopit&l  (or  ChildreD  and  Women  aufferitig  from  re- 
[■psiug  ehlorosis;  after  troatiu^  her  witb  iron  as  in  some  of  the 
fteoeding  figares,  I  let  hei'  go  out  )bftei'  showing  her  my  diet  and 
leUiog  ber  that  if  aho  would  take  care  to  follow  it  sbo  would  uot 
have  any  further  relapaea. 

She  leturtied  as  an  out-patient  on  Febru&ry  18,  1897,  on  account 
ot  iome  little  dyspepsia,  due  apparently  to  her  eating  a  large 
aoioiuit  of  baker's  bread,  and  sufTeriiig  in  consequence  from 
coDSbipatiou.  Bbe  told  mu  Ibut  ever  since  she  left  the  Hospital 
^had  been  doing  a»  I  told  ber,  and  living  (though  uot  quite  as 
I  told  her)  on  nothing  but  breacl  luid  milk.  But  ber  blood  was  a 
pietore ;  I  bavo  never  seen  ttuch  blood  in  a  woman  of  ber  a^  (and 
•be  said  tbat  all  her  friends  rtimarkvd  on  hor  bne  colour],  and 
indeed  I  do  not  think  in  any  man  or  vroman  of  any  age,  and  it  waa 
the  only  blood  I  hud  koou  Tor  mouths  and  muuths  that  would  hiive 
any  chanoe  of  comparing  favourably  with  ray  own. 

Here  tbon  wo  have  both  coDBlipation  and  dyspepsia  existing 
wibh  the  moat  ma^uiliccnt  btood,  and  the  reason  is  simple,  there  is 
no  urio  aeid  in  the  body,  and  theru  baa  been  no  introduction  in  her 
lood,  and  therefore  (ly^pepsia  caunot  bring  it  through  the  blood. 

I  have  al»o  hoard  from  Br.  Mackie,  of  Nottingham,  that  iio  has 
got  aome  oioal  interoatiug  and  euoceasful  cesulta  in  the  treatment  of 
anjDmia  in  young  women,  by  applying  my  auggeetioiie  au  to  diet. 

I  have  rucordod  the  improvements  iu  my  own  blood  that 
roaolted  from  leaving  ofT  meat,  and  more  recently  from  leaving 
off  all  animal  food  usoupt  milk  and  cliuu^o  i  and  in  every  case  wlioro 
I  have  altered  tbe  diet  for  headache,  epilepsy,  mental  depression, 
or  other  similar  Irouhlos,  tboro  ha<i  been  a  similar  didtinci  improve- 
ment in  Uie  condition  of  tbe  Mood  as  one  of  itn  reftutta.  Thitt 
generally  lirst  sbowa  dieliuully  about  the  cud  of  the  first  throe 
months,  and  is  greater  at  tbe  end  of  G,  9  and  12  months,  till  at  the 
«nd  of  12—18  mouLhH,  a  blood  which  was  at  first  under  -5,  roacbea 
my  own  level  ■?,  and  above  up  to  -8. 

In  many  caaoe,  no  doubt.,  Ibvre  is  a  (all  of  the  blood  decimal  as 
in  fig.  52  on  &ret  going  on  to  the  diet,  but  this  will  vary  a  good  deal 
with  netrition,  and  will  be  lean  markud  where  nutrition  is  goo«1  and 
is  adequately  maintained  on  the  new  diet,  and  more  marked  where, 
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as  in  the  oasa  in  6g.  62,  nutrition  is  poor  and  is  »ot  well  kept  up  od 
llie  uttw  diet. 

Tlien  during  thia  primary  faJI  of  the  blood  decimalt  if 
patient  HufTurs  from  hoadncboB  tbvy  will  bo  womv,  if  Irom  fits  tbc^ 
will  be  more!  frequent  and  »evQre,  and  mental  depresaion  will  in- 
crease. BO  tliat  both  patieui  uud  doctor  umy  bocoine  dlsbeartened 
Knd  give  up  the  diet.  But  bo  be  forewarned  h  to  be  foreai-med,  and 
by  looking  carefully  after  nutrition  this  primary  fall  may  tw 
diminished,  and  n.s  rejpLi-ds  the  headache,  lits  and  dopresaion,  it  is 
bat  ODe  more  proof  that  they  are  du«  no  the  uric  acid  in  the  bkM>d. 
and  that  patient  per-tevorance  in  clearing  it  out  aud  keepiog  it  out^ 
nill  «Tent(ially  be  orownod  vrith  succcea.  ^M 

These  and  similar  experionees  havit  l»d  ma  to  8ag((eBt  that  in  th«  • 
treatment  of  huudaubu,  fits,  mentui  depre-wion,  &a,by  diet  it  may  be 
well  to  examine  the  blood  every  lew  weeks,  or  oftener,  so  aa  to 
have  a  ffuido  to  the  cffocts  of  tixe  diet  on  tho  osorotion  of  oric  acid 
Add  the  amount  puaaing  through  the  blood;  a  weekly  examination 
of  which  will  du  practically  us  well  as  a  more  frequent  examination 
of  the  unue. 


CHAPTER  Xin. 


I 


AlBUMRIUBIA    and    BrIOHt's    DlliEASK. 

0»B  of  my  first  papers  on  the  uric  ftoiil  heftdaohe  {PrcictUioner, 
Uaroh,  1886}  ends  as  follows  : — "  Aad  further,  as  it  is  by  no  moans 
UneDnuDon  to  find  in  the  jiost-tnorlem  room  tbnt  there  nrc  urntoa  in 
Um  jointa  of  penouK  who  are  tsot  known  to  have  had  tniiniEest  goul, 
ud  that  such  urate  deposits  are  often  associated  with  granular 
kidacjrs,  hypertrophJed  heart,  dogoncrato  ve»iaeU,  and  cerebral 
licraorrhage,  I  thinli  that  many  people  who  hn.vo  the  formt  of 
beadachu  and  the  history  abuvti  dt-scribod,  and  are  easily  afTeoted 
by  botcher's  meat,  and,  indeed,  resemble  cases  of  Bright's  difteaae 
m  bbe  Dmnifcab  Itnacht  they  olton  dorivo  (rom  kaving  it  off  alto- 
gether; I  think  that  many  of  these  cases  tend  to  dogcuoratc  ia  this 
JireclioD  (ui  years  go  on,  and  porhaps,  finally,  to  enter  the  post- 
nartem  room  under  souie  or  all  of  tlie  conditions  aljovo  inKntionad. 
Sc  that  I  am  inclined  to  belie%'n  that  the  diet  treatment  of  thefl« 
lonoa  of  hcadaoho  may  moan  much  moru  than  the  alleviaUon  uf 
ihcirpaio,  and  that  if  it  is  fortunately  begun  early  in  life,  it  may 
possibly  bf)  the  meana  of  prt>v«nting,  or  greatly  delaying  the  more 
wtiousand  Talal  developments." 

1  believe  now  much  more  strongly  just  what  I  was  buginning  to 
we  then,  that  from  the  urio  acid  headache  to  chronic  Bright's 
dlwBse,  the  only  change  is  one  of  dBgrae,  and  1  see  no  reason  to 
Joubt  that  if  I  had  not  altered  my  diet  thirteen  years  ago,  I  should 
khUy  bo  suffering  from  albuminuria. 

Siooe  1  wrote  thu  lines  quoted  above,  I  bare  seen  quite  a  l&rji;e 
Buaber  of  oases  in  which  periodical  suflerers  from  the  uric  aoid 
headache  have  come  lo  sulTet'  from  alhutiiinitria  and  chronic  Blight's 
iHwae ;  and  oven  at  this  moment  I  ha>ve  under  my  care  several 
neM,  of  whtob  I  shall  prvseutly  ((ivc  a  few  notes,  and  in  which  I 
bolitve  that  the  tmmiition  (rom  migraine  to  morbus  Brightii  is 
ocooning  before  our  eyes. 
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The  alteraUon  in  my  diet  litui  aot  only  prevented  my  bB%'iDg 
heodudit:  wore  tliUQ  two  or  Ihxeo  tim«!i  in  o.  yo&r  (in  ptoou  ot  forty 
to  fifty  timcH),  but  it  ban  reudered  tbe  attftfiks  in  every  respect  U«s 
BBVore,  tb>()  coldness  of  the  skin  and  exlrdiuitieH  is  tnucb  less,  the 
pulse  is  almost  never  as  alow  or  a(  as  high  lension  as  il  usod  to  bo ; 
80  that  a  rutu  below  CO,  or  tension  ub  hi^b  us  tbat  kUowd  in  fi^.  37 
is  DOW  quite  rard,  and  my  general  level  of  blood  pressure  had,  I 
believe,  heeu  lowered  to  a  corresponding  extent.  Thus  tbo  circula- 
tion a.nd  metabolism  in  my  Hkin  and  other  iniportant  organs  has  not 
been  hindi;rQd  to  auytbiug  like  Uie  extent  il  would  have  been  had 
I  continued  my  meat  diob  during  those  years,  and  I  have  so  Wj 
therefore,  escaped  albuminuria  and  Blight's  disease.  ^H 

Though  I  never  found  any  in  my  own  case,  I  believe  it  is  by  n^^ 
moanit  very  rare  for  sufferers  from  thu  uiic  iwiid  hcoduche  to  have 
a  little  albomiauha  at  the  time  of  the  attack  or  just  before  it  is 
over,  and  some  sufferers  have  albuminuria  with  their  bad  attacks, 
but  not  with  tlieir  slight  oucs.  My  axperiejitrc  in  this  re»peot  is  by 
no  meauB  siut-ular ;  oa  1  uotioe  au  iLrlicLe  by  Di.  Stewart  Lookie, 
is  tlie  Britifh  Medical  Journal,  1886,  vol.  i.,  p.  1059,  ou  tbe 
albuminuria  of  rululenoenoe  and  headache  as  its  chief  Gynaptom, 
Ue  also  mentions  the  frequent  presence  of  a  gouty  family  bistoiy 
in  thesi:  cases. 

The  analog)'  between  cyclic  albuminuria  and  utigraiae  is  also 
pointed  out  in  a  paper  ahstnictcd  in  the  Kpitomo  of  the  JifiUth 
jUedical  Journal,  m96,  June  6,  p.  6&. 

Then  again  it  will  have  been  gatbo'ed  from  what  I  said  of 
paroxysmal  hu^moglobinuria  in  obnpter  xit.,  that  I  look  upon  it 
simply  as  a  paroxysmal  ductuation  in  urate  excretion,  entailing  the 
passage  of  na  excess  of  uric  acid  through  [he  blood.  It  is  in  fact 
a  severe  uric  acid  Hturm,  and  the  headache  in  this  case,  just  as  in 
the  casus  u(  ijbuininuria  mentioned  above,  is  very  frequcuily  present. 

Then  also  it  wilt  be  uudorstootl  that  I  believe  there  axe  to  be 
met  witli  all  gradations  from  tbe  i>lood  changes  of  anicmia  pro* 
duced  by  uric  acid,  to  tbe  hetaro-albuminffimia  (Semmola)  and 
ftlbuniitiiiria,  and  linally  to  tbe  luemoglobiaiciniu  and  hu>moglo- 
binuria,  of  tbo  paroxysmal  disease;  the  factor  immediately  under- 
lyiDg  tbe»e  blood  changes  being  a  do&cient  circulation  in  Iho  skin 
and  other  important  organs  of  metabolism,  and  liefaind  this  again, 
and  tht:  cause  of  alt  subsequent  clianges,  is  ao  excess  of  uric, 
in  the  blood. 

The  obstractcd  captllariee,  which  raise  on  the  one  hand' 
pressure  in  the  arterial  system,  diminish,  ou  the  other  hand. 
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aircalation  through  all  the  organs  and  tissues  of  the  body  ;  heud- 
Hihe,  maulal  depreimioD  and  liU,  represeat,  probably  a.»  we  have 
woo,  the  elTM:ts  uf  tLu  high  hlood  proMUm  on  (ho  iutra-oraiiial 
circiiUtioQ.  while  arterial  degeoeration  and  hypertrophy  of  the 
Mart  ar«  Bom«  of  its  otTectf;  on  the  vascular  system ;  on  the  othor 
liaod.  the  coldiikiii  and  exiremit.ieR,  cortain  alterations  in  the  skin 
tnd  other  structurea  up  to  Kayuaud's  diHease,  and  the  atrophied 
ikio  of  Bright's  diseaae,  and  certain  chaiigua  in  thu  Llood,  and 
ciroulating  aibumtiUB  from  aneenaia  to  hetero-albumiueuiia  and 
luBmoglohiniBuiia,  these  being  oocompanied  by  diminished  formatioD 
of  un«  juHl  as  we  have  men  it  falling  in  fatigue  (tigs.  39  and  40), 
ud  indeed  wherever,  even  in  physiological  conditions,  there  la  an 
4Koosa  of  uric  acid  in  the  blood,  i-oprc-sent  the  i<ffects  of  tha  defective 
circulation  on  the  great  metabolic  tissues,  where  the  combustion  of 
die  body  is  carried  od. 

lu  ao  far  ua  these  chttnges  are  due  to  uriu  acid,  they  are  at  first 
ioactional  and  may  be  completely  recovered  from,  but  when  the 
OM  ftoid  storm  ia  severe,  and  repeated  every  week  for  years,  the 
ulerference  with  circulation  Ik  liuDiciently  great  and  prolungud  bo 
pradoce  atrophy  and  degeu6i')i>uoii  of  tissues,  aud  tliuii  the  full 
picture  of  Bright's  diseaao  gradually  unfolds  itaeU,  and  complato 
recovery  is  no  longer  possible. 

The  only  course  now  is  to  reduoe  the  metabolie  needs  of  the 
body  within  the  limits  wliicb  atrophied  structures  way  suf&ce  to 
ptM-form,  just  t^  occurs  soitielimea  in  phthisis,  when  a  patient  may 
last  for  yoard  with  only  a  lung  aud  a  bulf,  or  leas,  becauao  the 
respLratory  uoada  at  the  body  have  been  eorrespoudingly  reduced. 

Id  fiayiug  this,  it  must  not  be  lust  sight  of  that  external  cod- 
diUooSt  suoh  as  temperature,  wtU  very  greatly  influence  in  one  way 
or  another  the  otTocts  of  urit;  acid  on  the  skin  circulation  ;  while  an 
iaCormvl  condition,  such  as  dyspepsia,  by  keeping  up  for  weeks  and 
loonths  a  more  or  less  severe  colltBinia  (see  chapter  x.),  may  bnug 
imo  existence,  in  a  comparatively  short  tiuie,  its  worst  elTects  on 
BMtoibolism  and  nutrition.  My  clinical  observation  leads  mo  to 
believe  that  chronic  Brigbt's  disease,  and  possibly  also  the  nearly 
allied  couditioQ  of  inyxu^dema,  not  very  rarely  take  origiu  in  this 
way  froui  chronic  dynpupsia. 

See  alao  a  paper  by  Dr.  Tirai-d  in  the  Laiusel,  L6U6,  vot  ii.,  p.  377, 
on  dyapepata  aa  a  prodiaposing  cauau  of  Morbus  Brighlti ;  but  it  is 
far  more  ttuui  a  predisposing  cause  ',  it  is  one  link  in  a  chaiu  of 
oiuuatiou  and  itself  also  a  result  of  colliemia  which  it  helpe  to 
continue  and  intensify. 
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The  best  proof  that  uric  acid  exerts  khe  effect  on  tbe  ves8el%| 
TrUch  this  patbology  postiilatos,  is  1  tliiuk  lo  bo  found  iu  tho  fuel 
(prenously  gone  into,  chapters  H.  and  iii.)  thiLt  ihe  urinary  water    ' 
wies  from  hour  to  hour,  uad  duy  to  day.  inrersoly  aa  the  uric  acidfl 
excreted  along  with  it,  and  the  farther  fact  that  vet>-  numerous  drugi    . 
which  diminish  tbu  uric  acid  incmiL»ia  tbe  water,  while  others  which 
increase  the  urio  aeid  diminish  the  water.  H 

Add  to  thJB  that  uxccaa  of  urio  ucid  in  tbe  blood  dimioisbes  the^ 
formation  of  ureii  both  in  phyniolofjy  uod  pathology,  and  dutcirmioes 
the  onset  of  fati^e  (chapter  viii.,  figs.  89 — 43},  and  vre  have  some 
pretty  conviocing  proofs  of  iu  ^rout  and  far  roaching  powers  o7ec_ 
the  mebaboltfttn  and  combastion  of  the  body.  ■ 

As  Bonit!  iippunr  to  have  niieundcrstood  tho  bearing  of  my 
remarks  on  the  oirculatiou  of  the  kidney  (SewuU,  McdiaU  A'nri. 
Philadelphia,  Sept.  16,  1893),  I  may  perhape  do  vrcll  to  re-stote 
them  here. 

It  is  iiio  doubt  quite  true,  as  (hia  observer  points  out,  (fast 
pbyeiologiool  experiment  has  shown  that  tho  blood  supply  of  tius 
kidney  varies  directly  with  arterial  blood  pressure  ;  bm  in  these 
expmmonts  the  cupillaries  of  tho  kidney  reuiaiuod  ueutrul,  whereas 
my  poiub  is  that  in  ooUicmia  the  capillaries  of  the  kidney  are  ool 
ueutrul,  but  like  the  vcsueU  of  ihs  shin,  tbe  cyos,  and  the  salivary 
glands,  they  are  more  or  less  decidedly  obstructed;  and  what  I 
su^^^cstcd  was  that  this  obutrucliou  overcame  the  power  of  arterial 
blood  prcBSure  to  force  blood  through  the  kidneys,  and  lb©  remarks 
1  have  quotod  from  Dr.  Laudor  Bninton  {p.  H5)  show.  £  think,  tbal 
this  is  his  opinion.  fl 

Clinically  I  think  we  uieet  with  scanty  urine  under  two  oon-V 
ditions:  (1)  when  the  heart,  being  normal,  tbe  obstruction  of 
capillaries  is  abnormully  great,  and  the  kidney  circulation  is  oon- 
siKiueully  defective ;  {^i)  wiien  tho  obatruotiou  of  capillaries  is  not 
above  normal,  hat  the  heart  is  weak  or  diseased,  and  has  not  the 
power  tn  drive  the  blood  through  them. 

The  failure  oF  circulation  i%,  \a  both  cases,  dne  lo  the  fact  that 
the  heart  has  not  power  to  do  what  is  required  of  it ;  but  a  fiui;or  oi^| 
the  pulso  will  enable  us  in  a  moment  to  distinguish  between  then), 
for  in  the  tirsl.  cilko  there  will  bo  high  blood  pressure,  in  the  second 
almost  none  :  the  Dame  argument  applies  to  the  circulation  in  all  the 
tissues  of  the  body,  and  1  have  already  alluded  lo  it  in  connocUocki 
with  the  incidence  of  Baynaud's  disease  on  girU  and  women  (p.  374). 

This  also  oxplains  completely  the  absenoe  of  dropsy  in  ehr 
Blight's  dinaaKe,  for  in  thi»  disense  the  heart  at  first  hypertrophiea' 
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and  worka  up  to  its  troubles)  but  wheni  later  on,  its  nutrition  with 
Umi  of  Um  whole  body  suffers  severely,  it  faiU  and  dilfitQR,  and 
tbea  retentioD  of  wnter  and  dropsy  (juiokly  ftuperrone,  hecaiuie  the 
captl&riaa  iu  thn  kidney  and  elsewhere  gel  the  best  of  it. 

When  anytliin)^,  such  iws  previous  pericarditis,  prevents  the 
Ixkrt  from  undergoing  this  coQservfttlve  Lypertrophy,  the  primary 
dropsy  is  marJced  nnd  porsiateat,  and  the  end  is  so  rapid  that 
iheie  is  no  time  for  chronic  changes  in  the  kidney  to  take  place. 

Having  thus  given  &ii  outline  of  the  position  1  have  been 
gndnaliy  lod  bo  take,  with  rci^aid  to  the  uaiisation  of  albuminuria 
■ad  Brigbt's  diEKi&ao,  I  ehaJI  now  give  a  little  mor«  in  detail  some 
of  the  (acts  on  which  it  is  foundnd. 

In  a  pH|ter  oti  "  Tho  Connecting-link  between  the  High  Tension 
Fabo  and  Albumiauria "  (liritish  Meilkal  Journal,  1890,  vol.  i., 
p^  65),  I  mentioned  oortain  points  vt'bich  BCemod  to  me  of  interest 
in  connection  with  the  writinjf*  of  the  liitfi  Dr.  Mnhomed  and  those 
of  the  late  Professor  Semniola,  as  bearing  upon  the  causation  of 
the  diaeaae,  and  8ug)^e»ted  that  heteio-ulburniniemia,  of  which  the 
latter  write*,  and  to  which  the  kidney  lesiona  found  postmortem 
■re  secondary,  gave  us  a  good  explanation  of  the  cauRation  both 
ol  Bright's  dtsoase  and  of  so-called  functional  albuminuria. 

I  will  now  mention  a  few  of  Ibe  points  in  this  paper. 

The  late  Dr.  Mahomed  pointed  out  that  thotigli  a  high  tension 
polM  is  a  common  and  chftTftcteristic  feature  ol  Bright's  disease,  it 
night  oevertheletts  he  present  for  several  years  liefore  there  is  any 
albutninaria.  He  8*id  that  the  high  tension  and  other  sigua  of 
what  he  called  the  pre-albuininurLo  sto^e  of  Bright's  disease  were 
probably  due  to  a  poison  in  the  blood,  and  I  suggested  that  many 
of  the  eigiis  and  symptomH  ho  epoke  of  were  Ihooc  of  colliemia, 
and  that  the  poison  he  was  in  search  of  wka  probably  urio  acid. 

Dr.  ilahomed  also  ahowud  that  in  curtain  cuses  of  temporary 
ilbuoiinaria,  about  which  I  &hall  have  to  speak  at  greater  length 
preaently,  the  appearance  of  the  albumen  waft  preceded  and  aaootn- 
panied  by  an  iuerease  uf  arterial  tension. 

I  ibeo  quoted  at  considc^mble  lungth  from  the  works  of  the  lute 
Profe«aor  Semmola,  who  shovi-n  that  the  appearance  of  albumen  in 
the  urine  is  due  to  the  presence  of  an  excess  of  ditTusible  albumen 
Is  tho  blood  (hetero-albumintcniia),  the  kidney  lesions  found  after 
dealh  being  due  to  the  irritation  which  this  for»igD  albumen 
aveokaally  sets  up  in  passing  through  its  glomeruli  and  tubules. 

I  poiolod  out  IQ  support  of  Seuimola's  thesis  that  Stokvis  in 
one  of  hit)  experiments  with  egg  albumen  did  produce  some  kidney 
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imt&tion,  rosulting  in  the  pMsage  of  serum    albumen    into 
nrina. 

I  pointed  out  that  talcing  Drtglu's  <liH6aMR  as  a  primary-  alhirntioa 
(inflammation]  of  kidney  Btractuni  causing  ncrum  albuminona, 
there  is  nothing  to  (tocouat  for  tho  excess  of  diffasible  alliuasiooids 
in  the  blood  as  to  the  exiotence  of  which  in  nephritis  tlie  observa- 
tions of  tlie  lato  ProfoMOT  Semmola  do  not  stand  alono.  ■ 

X  turthor  said,  that  whiln  the  theory*  of  primary  kidney  tcmon  " 
quite  failed  t»  account  for  bho  clinical  symptoms  of  many  caeca  of 
so-sailed  "  functional "  albominurin,  the  theory  of  prtmnr)'  blood 
lesion  (het«ra-all>umiti8Giinia)  uii^lil  account  for  them  cotnplet«ly. 

The  chief  argumeDts  of  the  late  TVofewor  Swnmola  are  as 
foliowB,  and  I  taJto  thoai  from  the  work  of  Dr.  Labadio-lAgrave 
{Urologie  Vlimqjic  et  Maladies  <les  reina,  PariK,  1988,  p.  714,  et  teq.), 
eo  us  to  give  myreadara  the  opinions  of  others,  rather  than  my  own, 
on  the  work  of  Profeasor  Semtnola. 

(1)  The  amount  of  albumen  in  the  urine  Tarics  witli  the  amonnt 
of  albumen  in  tbu  food  and  not  vrith  thv  renal  lesion  ;  therefore  the 
albuminuria  is' not  due  to  the  renal  leoion. 

(2)  Tho  cau8«  of  Bright's  disoase  is  the  action  of  cold  and  damp 
on  the  Hkin,  but  this  cold  and  damp  in  chrante  cases  t»  not  able  of 
itself  to  dotDrraine  hyporffimia  of  the  kidney ;  that  is  to  say,  the 
lesion  eventually  found  iu  the  kidu«y  is  not  bbo  direct  result  of  the 
acttou  of  cold  and  damp  on  the  skin,  therefore  there  must  be  soma 
intermediary. 

(3)  This  intermediary  is  unnssimilabk  slbumeo;  certain  portions 
of  the  cirouluting  albumens  being  rendered  unassimilabic  and  difitu- 
ible  by  tailure  in  the  metaboltEim  of  the  skin. 

(4)  Tbis  uuuseimilable  albumen  ie  eliminated  hy  tho  kidneys 
and  other  organs,  and  gradually  produces  irritation  and  parenchy- 
mutous  and  inlorstitiai  changeB  in  their  structure — Bright's  disease. 

Thus  Labodic-Lagravc  says  (pre\-iou8  roferenoe,  p.  719),  "  Ai 
done:    accumulation  dana  Ie  sang  d'alhuminoldes  iuafisiinilables 
premier  fail  et  uoi)»evulivem€iit  lesions  retiuleti.     Tel  serait  d'a; 
Semniola  Ten  chainment  du  processus  dona  Ie  mal  de  Brigfat." 

Hu  then  points  out  that  as  a  result  of  tbis  dootiioe  kber«  most 
he  from  the  verj'  outset  a  diminution  of  area;  and  that  Bemmola 
has  long  pointed  out  this  diminution,  and  alt>o  the  tact  that  it  is 
due  to  dimtnishcd  formation  as  the  amount  of  urea  in  the  blood  in 
eai'ly  Bright'^)  diseane  is  le^s  than  in  heftlthy  blood,  so  that  thera 
is  no  accumulation,  nor  i»  there  any  inoreaae  of  ereutin,  oreatinin, 
or  other  intermediate  nitrogenous  produets. 
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I  ImvB  alto  poinlftd  out  in  chapter  i\.,  tlie  way  in  which 
DUvmuk,  b;  micTinriaa  with  tho  circulation  in  t)ie  liver,  muBolM, 
rddn,  Ae.,  mny  binder  metaboliiitn,  and  teamen  the  lormation  o(  urea, 
tad  the  further  fact  that  the  [orm&tion  or  urea,  as  well  as  the 
ijmiptoms  of  fatigue,  can  hn  conliroUetl  by  conciollin^  tihe  collmmta; 
here,  indeed,  ve  bare  in  fatigue  a.n  epitomo  of  Briglit'B  discaM, 
prolong  the  coUicmia  over  weoks  aud  toonlhs,  and  wc  have  to  d€«l 
with  aetual  Brigfat's  digeaaa,  which  again,  while  recent,  can  also  be 
eaatrol]«d  in  exactly  the  eamv  wiiy  that  fatigue  can  be,  and  with 
the  same  drags,  or  even  the  9ame  metal  (mercur>'). 

Bat  this  theory  of  hotero-alhumintcmia  ia  no  tncro  h>-pothcsiB, 
br  SemmoU  bleeds  his  pationts,  and  (ifimonntrate^  that  their  blood 
eoatains  excess  of  alhumena  tbut  difluHG ;  altto  that  blood  whioli 
tontaiiu  this  excess  wilt  producu  albntniutiria  when  injected  into  a 
do^  and  this  albuminnria  will  he  proportional  to  the  amount  of 
^iffosible  albumoa  in  the  blood  tujectod. 

Ijabadie'LagravQ  (prcviouR  mferenoe,  p.  737)  further  pmnts  out 
that  Semmola  haa  ahowu  that  in  Bright'^  disease  there  is  nob  only 
uuBinia  of  the  akin,  hut  that  ibn  glands,  epithelium,  and  celta  of  the 
UalpighiaD  Uyerti  have  umlergone  most  extonsivo  atrophy,  tbi^ 
doabUcM  earryiof!  with  it  grcoA  iuterforenoe  with  function  and 
kealthy  metaboliam  ;  while  in  albuminuria  due  to  other  causes,  as 
moriMiB  cordis,  alcoholism,  gout,  there  is  no  alteration  whatever  in 
the  Btructnre  of  the  Hkin,  ami  he  concludes  his  notice  as  follows  : — 
"TetlMaont  lea  derniors  recherohus  toutcs  ro««ates  do  profeBaeuiP 
Semouila,  qui  vionnent  si  brillamment  a  I'appui  de  la  thuone  dont 
laitVardent  d^feaseur"  (p.  728). 

On  this  theory  an  albaininnria  is  on  alt  fours  with  a  ^lyconuria. 
No  alteration  of  kidney  stcuctui-o  has  boon  suf^cstcd  lo  account  for 
Ibe  latter.  On  the  contrary,  it  in  known  that  any  excestt  of  sugar 
in  the  blood  at  once  pasKi>H  off  by  the  kidney,  and  that  this  souie- 
linasoaDses  hyperemia  nnd  init&lion  of  the  kidney.  OnSemmola's 
t^torj'  albuminuria  in  due  to  excess  of  diHuublo  albumen  ia  the 
bbod,  and  tbi«,  in  its  passage  through  the  kidney,  causes  more 
anere  irritatioo  and  nepbritiii. 

Lastly,  I  pdnbed  out  thut  uric  acid  (the  poison  of  whioh 
Mahomed  noted  the  effects,  and  wliich  I  identified  from  the  clinical 
^ptoms  it  produced)  might  bring  about  hetero-albumimemia, 
Ki\h  secondary  albnniinuria  and  nepliritis,  and  thus  furm  the 
cflfmueting  link  Iwtwaen  the  high  b>usioa  pulse,  etc.,  of  the  pre- 
albaoiinurio  stage,  as  observed  by  Maliomed,  and  aotual  Bri^ht'a 
diacan. 
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I  soggested  that  nric  ac\i  by  obstraoting  the  OftpiUaries  (as  it 
does  when  it  raises  the  tenaton)  miffht  interfere  neriously  with  the 
uii>talKjlism  ol  nlbutainoids  both  in  lUo  liver  aad  the  akin  (which 
itccorde  with  Semmola's  facbs  as  to  the  causation  of  h«t«ro-fUbt]- 
ininsaiuu,),  unci  that  when  this  ftetton  is  very  intense  we  might  g«t 
braakiog  up  of  hiemoglobin  ilHelf  an  in  paroxysmal  hemoglobinuria 
(the  most  iatonse  condition  of  hctoro-ulbuminiemia),  the  symptoms 
KCcompanyiDg  -wbiob  I  pointed  out  aro  just  tboed  of  a  uric  aei(|^ 
storm  (collsmia).  ^M 

On  the  other  hiind,  I  poinie>d  out  that  the  violent  action  of  one 
acid  OD  the  capillaries  might  Hiccount  for  that  disease  tvhich  i^^ 
caoKt  nearly  rclutui]  to  paroxysmal  hivmo^lohinuris.  antl  like  it  1|H 
accompanied  hy  marked  oHnieal  signs  of  collmmia,  namely.  Bay-     ' 
nuud'ti  disua^e;   and   thiLt   the    symptonitt   of   the   pre-ivlbuniinuric 
stage  according  to  Dr.  Mahomed,  are  cold  hands  and  feet,  impcr- 
foct    digestion,    bronchitis,    t^astni;    catairli,    lioadawbo    {especially 
bomi-craniurl],  loss  of  uicmory,  depression,  weariness,  oloodioess 
of  intellect  and  hypochondriasis,  and  after  what  I  have  said  in 
previous  chapters  as  Lo  the  causation  of  these  symptoms  by  nrii^H 
acid  I  must  leave  my  readers  to  judge  of  their  meamng.  ^| 

We  can  now  also  site  in  rufcrenco  to  Summola's  faots  at  to  the 
effecte  of  cold  and  damp  on  the  skin,  that  these  may  not  only,  as 
be  supposed,  directly  contract  thu  vo>t)ieU  ol  this  important  tissoe, 
but  by  precipitating  a  colhpmin.,  jii^t  as  in  the  test-tube  (see  p.  I4B), 
may  still  further  hamper  it»  circulation,  nutritioo  and  mutaboUsm. 
especially  in  those  who  have  OQ  the  one  hand  much  ario  acid  avail- 
able in  the  body,  and  on  the  other  a  heart  which  (as  sn  often 
happens,  in  pregnancy,  for  instance)  is  weak  relatively  to  tl 
creased  work  required  of  it. 

U  seems  then  thul  at  this  point  we  have  three  chief  th«orii 
to  the  causation  of  albuniinnria  : — 

(1)  That  it  is  due  to  httart  failure  (which  applies,  I  suppose,  onl^l 
to  temporary  albuminuria  and  not  lo  Bright's  disease). 

(3)  That  it  is  due  to  irritation  of  the  kidney  by  a  poison  to  ths 
blood  (Mahomed).  ^M 

(3)  That  it  is  due  to  hotero-alhaminajmia,  just  as  glycosuria  1^ 
due  to  glycfRmia,  and  that  irritation  and  stntcturtU  change  in  iba 
kidney  are  sBcondar>-  (S(!ma!Qla). 

And  to  this  last  I  bftve  added  tbu  suggestion  that,  while  hetero- 
albumintemia  miky  bo  due  to  the  action  of  cold  on  the  skiu,  the 
obctruction  of  vessels  which  uric  acid  produc«9  may  bring  about 
very  similar  effcctB,  or  at  least  greatJy  increase  the  power  of  oold. 
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Then    in    ibe   (fuy't    llospitiU   Heporu  of    188L.  we  finci  Dr. 

Mahomed  speaking  of  cases  of  tiephribia.  aud  also  of  convaleaconce 

irotu  scarlatina,  in  wliicb  Ibera  ia  uo  albumen  wbtle   they  are  in 

b«d  ;  bat  it  of^curB  on  gettinft  up  and  goinf;  out ;  and  with  roforonce 

to  tfaiH  be  tuiy»i  (p.  '1 16),  ' '  The  rapidity  nf  the  change  in  too  f^rcat 

lor  the  kidaey  condition,  dclLTtniaiDf^   it  to  be  a  structural  one; 

H  must  be  funotioaal,  or  more  probably  a  vattcular  phenomeaon. 

ISm    fact    stands,  therefore,  that  the  sa.me  kidney,    and    that    a 

lisaaMd  one,  ean  product)  aliko  normal   and   albumiiioue   urine." 

This  obnervation,  it  will  be  DothSd.  i.t  in  complete  acaord  with  that 

of  SccniDola  quoted  above,  that  the  albuminuria  doea  not  correspond 

mih  tbe  kidney  lesion. 

I  do  not  deny  that  vortata  vaaeular  conditions  uan  produce 
dbaniinuria  (nolably  congeiition  in  Revere  morbuH  cordiic),  but  I 
do  deny  that  cardiac  wuukucsi^  and  congmllon  accounts  for  the 
itbaniinuria  in  the  cases  of  so-cH^lled  functional  albnniinuria  men- 
Wned  in  my  paper  in  the  Br'UUh  Meiienl  Jonrnal,  January,  1890, 
p.  65,  or  for  temporary  albuminuria  in  oaseK  of  obronic  Bright's 
diaeaae  tuch  aa  those  K^Kiken  of  by  Dr.  Mahomed. 

I  also  deny  that  uric  acid  in  the  blood  directly  irritates  the 
lidoey  acd  produces  albuminuria  and  eventually  nephritis,  Lhout^h 
I  have  DO  doubt  that  an  accumulation  of  urates,  or  for  that  matter 
of  pigment  or  other  matters  in  the  kidney,  or  even  the  mere  passage 
tfiniagfa  it  of  sugar  or  bile,  cantharidtts,  &c.,  may  produce  congestion 
«d  ilight  albuminuria,  but  that  ia  in  many  ways  a  rery  different 
uUer  from  nephritis.  Orattif;  also  may  accumulate  to  a  large 
BtMl  in  the  kidney  jnut  as  they  do  in  the  jointft  and  other  fibrous 
linam — "  gouty  kidney " — hut  this  also  is  proba,bIy  a  dilTerent 
lUng  from  parocchyniataus  and  nitvrsbitial  nephritis. 

Ab  to  heart  failure,  there  ia  no  doubt  that  this  may  produce 
eongestion  of  the  kidney  and  albuminuria.  Sammola  himself 
idmita  Ibifl.  but  he  points  out  that  wh^n  albuminuria  ia  due  to 
this  cause  the  blooJ  dotja  not  uontAin  any  excess  of  diEFusible 
kibumon,  which  at  ouoe  disliDguiahes  cardiao  cases  from  those 
of  Bright's  disease;  and  cardiac  kidneys  are  generally  easily 
dilTerenliated  from  those  nt  Bright's  disease  poxl-mortfm. 

tn  tran'jitory  albuminuria'^  in  a[ipl.ruatly  healthy  subjectii  nob 
due  to  mcobantcal  causes,  in  albamiuuria  in  the  course  of  fnalaUies 
<lfier*uiqaet ,  and  in  the  albuminnriu  of  eonratasconco  from  scarlet 
fnttTi  Bonimola  finds  excess  of  diffasihle  albtimnn  in  the  hlood — an 
ezeen  which  is  proportional  to  the  amount  of  albumen  that  is 
■Bmiaated  in  the  urine. 
98 
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Mttbomod'a  tbeory  regarding  the  loo&I  in-itatioa  ia  tho  kidDAv 
produced  by  hie  hypothetical  poiaon  as  the  cause  of  albaminorla 
and  Bright's  tlitwriBO  fftila  Co  explain  two  paints  of  grout  importance 
in  that  di»ensie :  (1)  Semmola's  exoesii  of  diffuaihle  albumen  in  the 
bloof],  and  (2)  the  dimintMhcid  oulpub  of  urea  vrbich  is  goacrally 
acknuvrledged  to  ooouuipany  or  uveit  precede  tlie  onset  of  Btight's 
disease. 

As  SomiuoU  romarks,  hifl  hotoro-alijuniinsEnnia  ^ives  the  host 
po»8)bIe  explanation  of  the  diminished  urea,  for  il  albumen  ia  not 
metabolised  but  uxoroted  unaltered,  tho  formation  of  oi-oa  must 
oin'iously  lie  reduced. 

I  would  alao  rDmiiiil  my  readers  ngua.  that  in  all  ool1«mia  there 
in  a  dimiuiBhei^  formn-tion  ami  excretion  of  nrea,  and  that  from  my 
point  of  view  chronic  collicmia  is  equivalent  to  the  prr'alhumiourio 
staige  of  Miihomu'l.  and  luadii  inevitiibly  to  chronic  Urt^hl's  dinewn, 
BO  that  1  cun  easily  account  for  the  dimtnished  urea. 

I3ut  if  thnae  theories  fail,  let  us  see  how  far  the  theor)'  of  heterv- 
albuminfcmiu  will  carry  us  in  uxplainlug  the  history  luid  symptoms 
of  Bright's  disease. 

Semmoln  ?aya  that  anything  that  intorferes  with  the  hinctjons 
of  the  liver  or  the  skin  may  binder  the  proper  naetaboliitm  of 
albumens  and  produce  betero-albumiuiomia,  which  be  regards  as 
the  Bist  stage  in  the  causation  of  albuminuria  and  iiephritiH. 

I  bAVO  suggested  that  uric  acid,  by  its  action  on  the  capillariea, 
may  interfere  in  tho  way  sketched  out  above  with  the  fuootioos  of 
the  liver,  and  hy  obRtiiacting  Its  capilUries,  a.>(  it  clearly  does  daring 
an  attack  of  uric  iicid  hc-Adache,  may  also  serioualy  iolerfore  with 
tbfl  functions  of  the  skin ;  hence,  in  accordance  with  Semmola'e 
rcusoning,  it  may  produce  hotcro-Alhnrainramia  and  alhuminoria. 
(See  also  chapter  iv.) 

I  pointed  out  in  my  paper  on  albuminuria  (previous  nfe 
that  the  theory  of  heart  failure  would  not  explain  Ibe  ewM 
•oi-ibed  by  Dr.  Dukes  (British  Mtdwal  Journal,  1889,  vol.  i.),  in 
which,  in  aattociation  with  high  tension  pulne.  there  vas  albuminuria 
when  the  patientu  were  up  and  about,  exoept  when  they  were  on 
milk  diet ;  but  no  albuminuria  when  they  were  in  bed,  no  maMor 
whut  diet  they  were  given.  Th«g«  cases  differ  from  thoee  of 
Mahomed  proviouidy  mentioned  in  that  another  factor  in  cAoeation 
(namely,  diet)  is  introduced.  Mahomed's  cases  might  have  been 
du«  to  heart  failure,  because  the  albumen  appeared  when  tbey  wen 
up  and  about,  and  disappeared  when  they  were  in  bed;  but  id  Dr. 
Dukes'  oaAea  the  paticntti  might  bo  np  and  about,  and  yot  have  do 
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blbomiQuria  so  long  m  thoy  kupt  to  initk  diet ;  aod  it  appears  to  me 

lo  be  nonsetue  to  any  thM  the  hen.rt  (ailed  on  ordinury  diet,  but  did 

ool  Iwl  on  milk.     Het^ero-iklbumiDieiiiiu,  liowever,  will  explain  them 

eaaea  easily,  for  milk  is.  acoordiDR  to  Semmola.  the  form  of  albumen 

which  requixoH  Uast  elabnmtion  by  tbo  skin,  and  I  haro  »uKMU8tud 

that  this  ia  due  to  ths  fact  that  it  is  really  the  prodnot  of  a  Hkia 

gland;    then  again,  they   have   uo   albmiiiuuFia  whilu  in  bod,  no 

iDMter  what  diet  is  taken,  because  the  warmth  o(   tha  blankets 

lelaxee  the  veeselB  of  the  akin  and  counturactu  the  ul!cct)>  of  uric 

KoA. 

I  have  al«o  tipoken  of  the  albuminuria  that  somstdmea  follows 
k  oold  bath,  and  have  sut^stod  that  it  ix  due  to  bttt«ro-albu- 
nioemia  follomng  the  contractioo  of  the  vcaaeUof  the  akin  by  oolil, 
UKxe  or  leaa  aided  by  uric  acid,  vrbich  i»  i^ttacrally  in  excoiss  ia  tbo 
uEiQ«  and  blood  to  tho  morning  hours ;  heart  failui'e,  ajjain,  aeema 
lo  me  an  inadeqiiatt!  axpliinatioii,  as  thu  heart  haH  just  had  the 
benefit  of  a  night's  ruut  and  reuup(<ratiun. 

Ag&in.  io  Dr.  Duke^a'  oases  tho  albamen  is  excreted  in  groator 
ijuaoUty  after  moftls,  especially  after  breakfast,  than  at  othor  times 
[)l  the  day.  Why  »hould  tho  heart  fail  in  the  morning  after  break* 
ttxt  more  than  at  any  other  time  ? 

lu  a  mora  reooat  paper  (Ltutcr-t,  1891,  vol.  li..  p.  1327)  Dt. 
Dukes  attributetk  bo  more  or  leas  chronic  oongRHtion  of  the  kidney 
ibe  albamiouria  of  adolosoeats.  and  the  Brit^ht's  disease  ioto  whloh 
he  thinks  it  may  eventually  develop ;  but  an  i  have  before  remarked 
»  comgefttioQ  of  the  kidney  will  not  explain  an  excesH  of  diffimible 
albumen  io  tbo  blood  or  a  diminished  formation  of  urea. 

My  oxptiUjatioD  of  Dr.  Dukes'  caevs  U  coUsomia  producing 
obstructed  vcsacU  and  high  blood  prcii-tiire,  hampiiring  tho  functions 
of  the  liver  or  nkia,  or  boch.  producing  hetero-ulbuminieniia  and 
■Ibtuniauria  ;  and  tbc  albuminuria  is  most  marked  at  those  hours  at 
which,  in  the  natural  physiological  cyck,  the  colla-mia  ia  moftt 
intenao,  tho  pulse  aloweat,  and  the  urinary  wntot  lowost  (soo  fig».  '2 
and  3).  Dr.  Saundby  pointn  out  ("  ijeoturey  on  Brigbt's  DiHcano,'* 
p.  16)  that  io  Bright's  disvaM  also  the  albucniauria  is  greatest  after 
incMdSt  and  espeoially  after  breakfast,  and  in  one  or  two  instances 
In  which  I  have  been  able  to  oxamioo  tbv  point  this  has  cottaioly 
basa  the  case  ;  so  that  these  "  functional  "  oaaeei  reaemblo,  in  this 
recpaofc  at  least,  tbe  organic  disease,  and  I  for  one  am  quite  ready 
Io  beliove  that  they  may  pass  tuto  it. 

Now  let  us  look  at  the  etiology  of  acute  Bright's  disoAae.  Sir  W. 
Bobertfi  Buys  ("  Urinar)-  and    Runal  Oiseasos,"   od.  iv.,    p.   471): 


436 


UaiC   ACID. — CBAPTER   Sttl. 


"  That  complex  of  impressioDS,  which  is  (atniliarty  knowo  as  taldnK 
cold,  is  Ibc  oominoQ  cause  of  Bright's  diae&M  in  its  acnt')  form :  " 
and  ia  common  with  other  wiitei-s  bo  mcatioas  aI»o  scairlfttiDa  mmI 
aloobol. 

Now  I  hopB  that  after  what  J  have  aaid  in  provloua  chapters  it'l 
is  unnwMiasary  again  to  point  out  the  way  in  which  all  these  factora 
acL  in  producing  a  fluctuation  in  the  exorettoo  of  uric  acid,  Ihc 
fluctuation  rosiiltitiR  in  tho  production  of  more  or  Ibss  (tevere 
oollncmia  which  hrin^;)  about,  we  are  ttuppoaing,  betero-albumiosmia. 
albuminuria,  and  oepbritls. 

I  do  not  deny  that  high  blood  presaaro  and  obatrmiked  OApiUariai. 
which  interfere  with  tho  circulation  in  tha  bidiwy  hocl  pn44SB 
flcanty  urino,  <Io  probably,  to  some  extent,  alKO  interfere  with  its 
nutrition,  and  that  where  auch  high  tentiioD  is  vary  frequently 
present  the  iDturfcrencc  with  nutrition  may  be  carried  to  the  ex- 
tent of  producing  abructiiral  chaugis ;  hut  granting  all  this  wo  are  no 
nearer  to  an  explanation  of  Semmola's  facta — the  excess  of  diffaaible 
albumen  in  the  blooil,  and  the  diminiabod  formation  of  urea  Id 
Bright'a  diseaHo. 

In  tho  WUin.  Klin.  Rund.,  January,  1895,  the  lale  Profe 
Semmola  attain  puts  forward  some  of  the  main  points  of  his  U 
portant  researohes,  such  as  tho  fact  that  tho  tiubcutancoaa  injectic 
of  eg?  albumeu  in  dogs  cauHes  albuminuria,  which  is  not  at  firill 
aitendud  by  any  histological  changes  in  the  kidney,  and  draws  the 
conclusion  that  e^g  albumen  can  pass  through  the  Icidnoy  without 
there  being  any  lesion  of  its  epithelium  preRent.  But  continue  ihe 
passage  of  albumen  through  the  kidney  for  more  than  forty-eight 
hours  and  hyperecmia  and  progressing  chronic  nephritiii  ensue. 

Ilore  we  have  produced  experimenWIy  exactly  what  wo  ««e 
occUTTing  almost  daily  before  our  eyes  in  nature  ;  thu»  a  man  may 
have  migraine  every  week  for  a  long  time  and  the  passage  o(  a 
albumen  (or  a  few  hours  at  the  worul  piu-t  of  the  attack  may 
duoQ  no  change  in  hie  kidney  whatever;  but  if  his  col 
become!)  more  chronic,  and  if  the  albuminuria  is  continued 
day  to  day  or  even  week  to  week,  the  result  is  very  different.  The 
patient  perh^tpg  U>\U  you  that  during  the  last  month  or  two  his 
headaches  hikvo  been  more  frequent  and  Revere,  and  you  examine 
urine  and  find  distinct  cvidoneo  of  kidney  losioD. 

In  Lheae  two  months  the  ohnnge  has  been  made  from  function 
to  organic,  from  migraine  with  temporary  albuminuria,  to  Brigbtl 
disease  with  chronic  albuminuria,  and  ihougb  we  can  still  oonlrol 
the  urio  acid  and  Ibo    hotero-albuminaoua  and  fooctional  alba- 
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ninoria,  the  high  blood  pro&sure  uid  the  hcadaohcB  it  produces,  no 
Mnaoi  put  baok  the  daoaag&d  kiduey  slrucLuro  or  prevent  the 
fusa^  of  serum  albumeu  through  im  injured  tissues,  or  reinstate  in 
Auroriginitl  integrity  the  Bkin.  miiacleii,  liver,  the  gredA  metabolio 
tusaes  which  are  similarly  dumugod. 

Saoh  coaes,  I  believe,  OQOur  daily  under  our  very  eyeit,  and  ouly 
the  mists  of  erroneotis  p&thology  h&ve  hitherto  prevented  our  seeing 
ttiUD.  So  far  as  they  are  functionnJ  true  pfttholofjy  gives  ub  com- 
plete power  to  control  them,  and  even  the  kidney  lesions  tend  to 
npAtr  themsGlves  if  the  cause  of  irritation  is  removed  before  the 
^unsge  is  too  great. 

The  late  ProfcsBor  Semmoln  also  points  out  tbnt  the  amount  of 
Ubatnen  eventually  excreted  in  these  experimental  injecliong  corre* 
tpondfi  in  no  way  with  the  amount  of  ulbuniun  injected,  nor  yet  with 
ihu  esleut  of  the  kidney  lesion,  but  i&ther  with  a  ohati);e  in  the 
compoeition  of  tho  blood  itsoK,  which  nmkee  its  eerum  alhumen 
iDOrludly  diCTusible  ;  or  iu  other  vrorde,  the  continued  iiijeclioQ  into 
the  akin  of  an  abnormal  albuiiieii  eventually  brings  about  such 
fibwigCH  iu  metabolism  aod  Qutrition  that  the  blood  serum  itself 
bteomes  imperfectly  elaborated  or  metabolised,  and  in  consequence 
abnormally  diffusible. 

In  any  case  the  quantity  of  alliuniQQ  excreted  in  Bright's  disease 
depends  on  thcHu  blood  conditions,  and  not  at  all  on  the  extent  of 
the  kidnoy  lesion,  just  as  in  paroxysmal  batmoglobiDUria  we  get  an 
•DOnnoiu  quantity  oE  albumen  with  blood  chaDgos,  but  no  kidney 
nhaoges  in  proportion  to  it. 

Od  the  other  band,  in  the  ciute  of  dlrt-ut  kidney  lesions,  such  ah 
those  produced  by  caotharides,  the  amount  of  albumen  is  siuall 
compared  with  tlie  kidney  lesion. 

Semmola  eays  timt  continued  injection  of  egg  albumen  even- 
ally  produces  allmmmuric  retinitis,  and  that  true  Btight'a  disease 
a  be  artificially  produced  in  this  way  ;  also  that  in  acute  infectious 
diseaees,  toxic,  rheumatic  and  gouty  d^pscr&aias,  the  albuminuria 
is  doo  to  modiiieations  in  the  diKueibihty  of  tho  albtunsn  of  ttie 
blood. 

And  the  factti  with  regard  bo  the  preaencs  of  thene  diffusible 
albumens  in  the  blood  in  BriKhCa  dltwaaL',  or  at  least,  in  curtain 
ateges  of  Bright's  diitease,  seem  to  be  cooGnned  by  the  researohes  of 
Krotind,  and  have  been  aooepted  by  Yulpian.  Labadie-Lagravu,  and 
others  I  liavtt  quoted.  Uut  I  shall  have  more  to  say  on  these  points 
when  1  oomo  to  deal  with  cases. 

Now   cold  rallies  acidity,  fever  raises  acidity,   most  alooholio 
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drinlra  raise  the  Acidity,  nnd  tbeae  loat,  ftcling  over  long  years,  hold 
bock  and  mtain  in  the  body  Urge  qimntities  of  urate  -which  provide 
the  material  for  eventaal  chroaic  and  serore  coUietnift  in  old  age  or 
other  Tallure  of  nutrition ;  and  thia  oollicmia  is  to  tny  mind  the 
cAuae  of  the  chronic  Q«phrlli!i  so  often  foaud  in  the  poat-mcrttm 
room  with  chronic  gout  (see  Dr.  Nonnan  Moore,  Si.  Bartholomeui't 
Bos-pital  BeporU,  vol.  xxiii.,  p.  380).  Further,  the  exoean  of  uratoa 
which  under  tJiese  conditions  paaties  into  the  hlood  and  otit  in  the 
urine,  is  the  cause  of  the  gravel  and  calculus  so  (requeotty  met 
with  in  thn  declining  years  of  life  (compare  also  case  mentioned 
on  p.  i3). 

But  where  the  colliomia  is  more  sudden  and  severe  u  when 
it  results  from  sudden  uuveru  chill  (a  case  under  my  care  got  hia 
disease  by  hoing  called  from  the  8toke<hole  of  a  steamer  to  stand 
twelve  houfB  or  more  on  dock,  where  ho  got  wet  through  in  five 
minutes  and  hod  to  remain  no),  it  may  produce  not  only  hotero- 
alhumiuiBmia;  but  the  unite  muy,  as  I  have  auggaated,  acting  ia 
wqnenoe  to  the  chill,  attack  also  the  red  cells  and  cauw  hieux)- 
globtnnmia  and  hmmoglobinuria,  and  it  appeu's  that  in  name  casee 
p«roxysmat  bEemogloblQuha  has  formed  the  storting  point  of  aout 
Brigbt'a  dieeaee  (Lancet,  1889,  vol.  ii.,  p.  1007). 

With  regard  to  the  causation  of  paroiysmal  httinaglobiatnia,'^ 
Sir  W.  Roljerta  says  {loc.  cU.,  p.  162):  •■  Itfosti  observers  are  ne 
agreed  that  the  solution  of  haemoglobin  in  fcbo  serum  precedes  ita 
appeariince  in  the  urine,  and  thut  the  symptoma  of  kidney  affeotiOB 
which  ari'  Houiutimes  prosoiit  arc  duo  to  tha  irritation  produced  by 
the  passage  of  the  haemoglobin  thiongh  these  organs."  fl 

Here,  then,  in  the  case  of  paroxysmal  hoDuioglobinnria  the  whole' 
of  Scmmola's  conteation  is  qaielly  admitted  ;  first  of  oU  that  the 
SBcapa  of  the  bluod  constitutjnta  in  the  urine  ia  due  to  their  breaking 
up  in  thH  circulation  itself,  and  second,  that  their  passage  through 
the  kidney  oauaes  irritation  in  that  organ. 

K  it  is  gruntud  that  in  pU«e  of  such  violent  and  temporary 
deatruction  of  blood  elements  we  may  have  severe  halero-alba- 
miniemia  lasting  continuously  over  several  days  (less  intense,  but 
of  longer  duration),  may  we  not  h««  In  ihis  the  causation  of  acutie 
Bright's  diacueo  aa  it  is  mot  with  cliuically?  and  there  is  no 
dithcnlty  in  granting  this,  as  numerous  ohaervera  (notably  DVi^l 
Stephen  Mackenzie,  Z.awce(,  1884,  vol.  i.,  p.  213)  have  aeeu  alba- 
minuria  both  preceding  and  following  the  hmmoglobinuria. 

Farther,  the  albuminuria  which  oooompaniea  migraine,  or 
epilepsy,  or  ooovalesoeuoo  from  acute  disease,  all  oonditions  ii 
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iTbicb  there  is  oft«n  the  nio»t  obvious  and  severe  coUsoua  and  of 
whiofa  paroiyetnal  hiemoglobinuna  in  no  olcArlv  a  mere  exoggen- 
UoD  almoat  of  themselves  aufflci!  to  dimioDgcrate,  thai  the  aeeocia* 
tiaa  of  a3butnmaria  with  coUeemia  i»  no  accident,  and  when  we 
fortb«r  «ooaid«r  that  evoa  in  physiology  uric  acid  controlH  thu 
fonnation  of  area,  we  caa  at  once  anderstand  tho-  fall  of  urea  at 
mm  in  iho  above  functioual  truubleia  as  well  as  that  which  is  bo 
marlied  a  feature  of  the  onset  of  Brighl's  discaat'. 

Tbeo.  in  Brigbt's  tlisuanc,  wc  sball  further  see  that  when  we 
clear  Che  blood  of  uric  acid  and  allow  oombustion  to  go  on  freely, 
Ibe  albuuieii  dimitiishvs  uxactly  in  proporlioa  aa  the  urea  inoreaHeH, 
90  that  there  itt  oot  much  room  for  doubt  as  to  the  real  relation 
iMtwevu  ihosc  two  HubEtanous. 

The  (ollonitig  «&3o  throws,  I  think,  Mmv  light  on  the  oausation 
of  albuminuria  in  th«  way  I  am  suggesting,  by  the  action  of  oold 

Kcr  uric  acid  or  both  on  the  vesi^U  of  the  givHt  metabolic  tiKSues. 

V        E.  n.,  a^e  44,  a  patient  of  Dr.  Tomtion,  of  Lubon,   Beds,  to 
whom  I  am  indebted  for  tbc  history  of  tbo  attocka — 

Complains  of  attaclu)  ol  '•  liver  "  every  three  months  or  oftener, 
accoiupau iod  by  extreme  mental  depression,  shivuring  and  ratcbiiig, 
and  followed  by  tisa  nf  tempoi-ature.  Subject  to  these  atlocka  aa 
long  as  ho  can  rumcmbui'. 

Had  fits  Ltt  5  and  12  yeare  of  age. 

(His  mother  di«d  of  phtluBis  al  the  age  of  iX). 
His  falber  is  stiti  alive  and  well,  age  83. 
Tvro  brothers  (one  an  imbucila),  and  one  sister  died  of  phthisis. 
One   flifltur    has    fuiuitioual   twitoliing   and   coDtroctions  of   the 

•moBoles  oi  both  armH. 
Other  members  of  the  family  exhibit  evidemcui^  of  an  insane 
neorosis. 

»       Patient  was  operated  on  for  unoJ  tiotula  in  1893. 
The  (oUowing  is  Dr.  Tomson'9  acoouQt  of  an  attack  he  savr  in 
l>ecember,  1892. 

**  Condition  distinctly  hygtencal ;   throws  hitnself  about  oc  the 

Kcooch,  and  repeabodly  cries  out  '  Oh,  I'm  so  bad  !  Ob,  I'm  so  bad  I  * 

B>A  eoculant  rcstlcaauL-iis.     Ha  iibivt.-ris,  and  thu  tooth  chatter ;  occn- 

V'Viooa]  Totohing,  but  nothing  brought  up ;  pulse  U)H  ;    artery  con- 

fcnwted,   high  teuaion,   temperature  jast  under   100",  liver  mnoh 

enlarged  three  fingers'  breadth  below  the  ribs.     Urine  high  coloured; 

no  albumen. 

•*  In  this  condition  ho  remains  for  two  or  ihrco  days  and  then 
IffAa  belter.     The  more  noticeable  fuutureti  are  tbo  rapid  enlarge- 
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meitb  of  Uie  liver,  and  ita  equally  nipid  subsidence  ttt  the  t«rmina' 
tioii  of  Ihu  Hoizuru,  and  the  intonsc  lutsory  of  ths  patioaL"  Ho  tiM 
Bevero  attucka  like  this  about  every  threo  months,  and  less  sevem 
attacks  Iwtweuii  timea. 

When  I  saw  him  he  told  mu  tfau.t  he  had  hod  a  hoodaehe  on  Ihtt, 
proviooa  day,  which  began  at  11.30  a.m. 

His  puiac  was  only  dl,  and  both  to  flnj^ei:  and  sphyKnu: 
showed  extremely  high  tension  ;  the  first  tiDund  of  the  heart 
prolouged  ot  ruduplicat^d  butweon  the  apex  l>«at  aud  the  stemuiu, 
and  tbo  second  sound  wan  lotid  ;  he  had  thus  both  the  cardiac  and 
tbrtenal  signa  of  high  tou»ioa  (p.  187).  The  Itvor  dulooes  was  Dot 
enl&rgod,  and  its  edge  could  act  bo  felt ;  and  now  wa  ooma  to  a 
point  of  very  great  iutertiBt.  The  urine  which  be  passed  bece 
(1'2  Qooii)  was  high  coloured  and  specific  gravity  1030,  oontained  a 
large  quantity  of  albumen,  4  per  1,000  (Gshach),  and  no  sugar. 
Undor  the  microscope  it  showed  numerouft  oxalate  crystaU,  and  a 
few  casta  hy&hae  and  slightly  gra.nular.  This  was  the  first  time 
albumen  had  been  noticed  ju  bis  urine. 

Ijet  UH  try  to  group  these  symptouis  and  estimate  their  meaninf 
Obstructed  capUtanes  and  high  blood  pressure  shown  in  the  atba^^ 
deacribsd  by  Dr.  Tomson,  in  the  condition  of  the  pulse,  the  shivering 
and  taeth  cbatteriug.  the  high  coloured  and  probably  scauty  nzine. 
Tlie  Jiysterical  conditions,  and  the  mental  depreasion  are  the  efiiects 
of  tbo  bif(b  blood  pressure  on  thu  intra-cranial  circulation,  )ust  as 
the  sbirering  may  Ix)  the  effect  of  the  deficient  circulation  in  tbe 
skin;  I  bave  inyself  hud  juat  suob  shivering  or  slight  rigors  in  my 
attuclcs  of  uric  acid  headache  wheu  they  used  tu  bo  severe- 

What  is  the  meaning  of  the  marked  enlargement  of  the  lirer7, 
I  would  BQKKest  that  it  is  a  venous  coogestiOQ  or  bypu-iDmifl  dufi 
failure  of  the  heart  before  the  high  hlood  preftsure;  when  I 
tliis  patient  there  was  very  high  hluod  pressure,  but  the  pulso 
was  only  64  ;  there  was  therefore  no  sign  of  heart  failure,  and  with 
this  there  was  no  enlargement  of  the  livor ;  hut  in  the  attack  de- 
scribed by  Dr.  Tomson  the  pulse  rate  was  108,  and  yet  he  says  the 
tension  was  bigb  ;  now  suob  a  pulse  rate  with  high  blood  pressure 
almost  certftinly  means  heurt  fuiluru,  aud  it  is  possible  that  the 
Tassels  of  the  lungs  were  nt  the  same  time  greatly  obstnioted  (see 
cbaptor  ix.),  and  that  this  told  specially  on  the  right  heart  and  the 
liver. 

What  was  the  cause  of  the  high  blood  preflHure?  ExeoM  ot 
uric  »cid  in  the  hlood  ;  the  urine  was  high  oolourr>d  and  probably 
scanty,  aud  we  know  that  tbo  urinary  water  is  inversely  as 
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uric  acid  excreted  aloDg  with  it ;  therefore  there  was  excess  of  urio 
Bcid  in  Ibfi  urino  and  probnbly  abo  in  the  blooi.  I  look  upon  these 
BO-oalled  "liver"  attu:kfl  then  iw  uric  acid  storn]»  aluiosb  if  qui 
quite  identical  with  my  attacks  of  urio  acid  heiuluche,  and  in  thene 
•ttaeks  io  myself  I  have  oftea  noticed  eome  dietinot  evidence  of 
more  or  less  tempomry  cou^eiilion  of  the  liver,  ftuuli  an  pain,  weight, 
falneu.  or  »  feoling  of  heat  or  Cenaioii  in  the  right  hypocliondrium, 
•od  those  aentialionK  are  at  their  worst  when  thH  blood  pressure  is 
greatest,  and  1  now  rarely  or  never  siiffur  from  ibeiii. 

Now  we  come  to  th(i  troublo  at  the  time  I  b»w  him;  again  the 
tigRS  of  ob»truotod  capiUarit^s  and  high  blood  pressnre  are  most 
toarlced  in  the  hea.rt  and  arteries,  there  was  a  baFbdaobe,  no  doubt 
the  result  of  this  tension,  thu  previous  day,  and  thv  urine  is  found 
to  contain  a  lot  of  albumen  together  with  some  casts  and  some 
Dialatea,  the  urine  was  frew  from  albumen  a  day  or  two  before,  and 
it  became  again  free  from  nlhunien  a  day  or  two  later. 

Wo  have,  then,  here  olmont  completed  the  picture,  not  of  par- 
oxysmal batuioglobiDUna,  but  of  the  next  thing  to  it,  paroxysmal 
butuiauria 

Now  lite  point  on  which  the  whole  of  this  chapter  hingoia  ix  the 
w»y  *^  which  thin  albuminuria  was  produoed  ;  let  ua  look  closely  at 
the  moaning  of  thu  symptoms  occonipauying  it. 

A  urine  of  high  coluur  and  specific  gravity,  and  therefore  almost 
undoubtedly  containing  some  excess  of  uric  acid.  Again,  we  have 
SttttD  in  the  previous  chapter  that  oxalateR  may  mean  the  simul- 
taneoos  excretion  of  intestinal  putrefactive  products  (aulpburclbi-d 
hydrogen)  with  an  excess  of  urates ;  so  that  here  again  we  have 
independent  evidence  that  an  excess  of  urates  was  excreted  in  this 
urine,  but  why  was  there  intestinal  putrefaction?  Because  the 
TSWeU  of  the  intestines,  like  all  the  vesfiols  in  the  body,  were 
obstructed  by  uric  acid,  the  very  uric  acid  which  was  pu»aiug  ui 
Mcoea  in  the  urine.  Again,  we  know  that  the  veseels  were  ob- 
Btmeted  on  tliu  day  bufore  the  albuminuria,  because  high  blood 
prasBura  wag  the  prolmhle  cauHC  of  the  headache  fnim  which  the 
patient  told  us  that  bo  sufTcred, 

Wo  have,  then,  eome  very  strong  evidence  of  the  presence  of 
high  blood  pressure  and  obstructed  capillarius,  aud  evidence  that 
these  bod  been  present  for  at  least  twenty-four  hours  before  I  saw 
ibB  patient  and  found  albumiiiuria.  We  haVL-  also  some  very  good 
enduMW  that  iheau  capillaries  wore  obstructud,  owing  to  the  pro- 
MQos  of  an  exoeas  of  urio  acid  in  the  blood. 

We  have  seen  aleu  in  prt-vtous  chapters  that  excess  of  urio  aoid 
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in  tho  blood  may  not  only  account  for  the  blood  changes  of  annmia. 
bnt  also  for  those  of  paroxysmal  hnmoglobinuria,  aocl  we  know  Uia* 
iklbuniinuria  may  both  precode  and  follow  hsmoglobiooria,  so  tiiat  it 
19  extremely  prol>ablo  that  hu^oioglobiniuuiia  ttod  bttcaoglobmaria  an 
bob  iuor«  (uli^auc'ViI  etagea  of  hetero-albumtmemia  and  albuniinuru. 

T  am  Huggestiiig,  then,  that  the  chojn  of  carnation  in  the  case  ol 
thiB  albuminuria  wan  as  follows :  a  nric  acid  storm  or  floctuation 
of  oxctctiou  ro«ultiiiK  tn  coUiBmia,  general  ohalruoUon  of  oaptl- 
lariea,  defiaient  circulation  in  tho  ftkin,  liror,  intesfciaeB,  and  other 
organs  of  iiietabollsici ;  a«  a  result  of  this  retrograde  cbiu)K««  in  tJie 
albumens  of  the  blood  and  tissue  flaids  (beterO'albatninicmia  oi 
BeDuuola),  which  in  aomu  caees  may  go  on  to  hmmoglobtiUBmia ;  bot 
in  this  oaae  stopped  short  at  hetero-albDmina>mia  and  aJbamiDuria. 

Some  may  say  *"  Yuu  tipoke  of  congeation  of  the  livar  juat  now  ; 
why  may  not  a  oongestloo  of  the  liichiuys  similarly  produced  acconnt 
(or  the  utbumiimriu?  " 

First  of  all,  ul  the  timu  of  this  albmninurift,  ibero  wae  no 
evidence  of  congeHtiua  of  the  liver,  and  again  even  if  we  grant  that 
there  was  congestion  of  the  kidneys  that  would  not  account  for  all 
the  conditiooH ;  suppose  that  instead  of  stopping  nbort  at  albu- 
uiinuria  the  attack  had  gone  on  to  bu>aioKl<>'>'"ui^>  ^^^  ooukl  any 
eongestiou  of  ihe  kidneya  nooount  for  the  deatmction  of  a  miUion  _ 
rod  cells  in  the  blood  etream  itself?  fl 

No  doubt  in  congestion  of  the  kidneyis  due  to  morbus  cordis,  for 
instaoco,  one  gelH  a  trace,  even  a  conaidcrablo  cloud  of  albameo, 
bat  not,  I  thiok,  ae  much  oein  thia  case,  1  per  1,000. 

Ko  coiijjestioii  of  the  kidneya  can  account  either  (or  haemogkvl 
4>inaemiA  or  the  hebero-athumiiiwmia  of  Beminola ;  any  such  expli 
tion  therefore  CoIIh  to  tho  ground. 

Taking  the  view,  then,  that  this  pulieut's  troubles  were  of 
nature  of  paroxyainal  albuminuria,  and  due  to  reuurrent  uric  I 
slorme,  the  obvious  indicfctJon  was  to  reduce  the  uric  aoid  inooiiN 
and  forniatioT),  I  accordingly  suggested  a  considert^le  reduction  io 
the  amount  of  meat  and  animal  fu'od,  and  I  believe  ho  wont  boyoad 
my  suggestions  and  became  almost  a  vegetarian.  In  the  aix 
monthu  that  have  elapsed  since  this  change  of  diet  he  has  had  no 
attack  of  "liver."  no  athiiaiinuria,  aod  is  io  many  other  raspeoto 
much  better,  and  a  more  recont  report  says  that  be  has  now  not  had 
40  Attack  for  more  (ban  «  year. 

Thus  the  treatment  seems  to  have  had  the  very  same  effect  that 
it  bad  in  my  own  case — with  the  removal  of  tlie  oause  the  efleol 
has  disappeared. 
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Ami  this  IB  imothor  point  on  which  I  winh  to  lay  special  BtresR, 
nunety,  tfaftt  vhea  the  diogaosis  of  uric  &ciil  dtsoiuio  lias  boon  woll 
and  properly  made,  treatnumt  of  the  uric  aoid  ahoold  without  fail 
eflBct  a  cure. 

On  (he  other  band,  an  inbenfitonal  infrea«e  of  fche  uric  aoid 
flfaoald  equally  without  fiul  iiialcu  all  the;  aymptoinH  worse. 

Ptartber,  it  is  a  distinguishing  mturk  of  these  metabolic  albu- 
minarias  that  they  are  groatly  iufluunceii  by  diet,  that,  as  pointed 
out  by  SemmoU  and  others,  the  anionnl  of  albumen  excreted  is 
to  a  oooiiiderablc  cxtunt  proportional  to  the  amount  ingested,  nnd 
that  by  reducing  this  amount  and,  further,  hy  takiuK  it  in  u  form 
wfaicsh  18  easily  aflsiniilated  (milk,  Semmola},  these  albumin  arias,  so 
long  as  they  remain  functional  can  be  gi'eatly  reduced  or  cured ; 
and  the  experiences  of  I>r.  Dukes  quoted  above  confiTm  what  I  am 
saying. 

The  parall^  between  an  aJbaminuria  and  a  glycosuria  is  here 
again  abxolate,  both  in  tlieir  curly  utagcs  are  functional,  and  in 
both  durimg  this  stage  the  whole  of  tha  albumen  or  sugar  can  be 
icoacTdd.  A  little  later  tliuru  is  a  residue;  in  both  cascn  which 
D«ithordLet  nor  drugs  will  suffice  to  remove;  in  the  interval  some 
of  the  great  metabolic  tieeui^a  Itein^  continually  exposed  to  the 
fflBullB  of  defective  circulation,  have  undergone  atrophy  and  cliongH 
of  fltraotura.  and  the  furnaces  uf  that  human  body  will  never  again 
be  capable  of  conHUming  quite  as  much  sugar  or  albumon  wb  they 
did  before. 

Snpposing,  on  the  other  hand,  that  nothing  ia  dona  and  tha 
patient  continues  to  form  and  take  in  largo  quantities  of  uric  acid, 
not  only  will  his  attacks  conlitiue,  but  they  will  get  mom  and  more 
Mvcrra  08  bo  gets  older ;  for  the  slackening  metabolism  which 
oomes  with  age  will  favour  the  passage  of  a  larger  and  larger  exeesa 
of  oric  acid  through  the  blood,  and  bhuH  the  metabolic  albuminuria, 
which  vras  at  linst  paroxyxuiul  and  functional,  wUl  booome  organic 
owing  to  wasting  of  the  metaboUc  tissues,  structural  ohunges  will 
kakt)  ploee  in  the  ktdney  owing  to  the  constant  irritation  o(  hetero- 
albuminffimia,  and  so  we  gradually  pa,sa  from  a  mere  uric  aoid 
sborm  to  fully  developed  morbus  Brigfatii,  and  I  have  seen,  an  I  »ay, 
quite  a  number  of  casus  in  which  puriodicul  KulTcrcrs  have  found 
ihcir  attacks  gating  more  frequent  and  severe,  and  have  then,  on 
eiamtnation  for  insurance  or  other  cause,  diacovernd  both  albumuu 
and  casts  in  their  urine. 

On  thu  other  hand,  I  have  scon  quite  a  number  of  caaos  of 
AlbomiDuria.  either  temporary  or  iDtermitteat,  where  diet  treortnient 
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bki  almos't  at  once  removed  the  aJbuminaria  and  many  ,of  iM 
OTOOomitaat  symptamti,  and  the  cuze  ba»  ttppoared  to  be  pcnaaneal. 

Some  evidence  in  (avour  of  Semmola's  theory  of  hetero-albn- 
minioniiai  is  given  hy  the  late  Dr.  Cr&n»boun  Ch&rles  in  a  papur  rm 
"  loturinittoat  Albuminuria  '*  [St.  Thomas's  Mcspital  Report*,  voL 
xxi.],  and  he  menlioos  that  in  one  young  man  he  found,  just  iia 
Setomola  had  done,  soma  albumen  io  the  perapimlion  and  aalira, 
aa  nell  as  in  the  urine. 

The  same  author  nicution&  wvcral  iotorcstiog  oaMs  of  albu- 
ffiinsriii  associated  with  high  blood  preBsure,  mental  depreesion 
or  headache ;  oue  case  in  wliich  (.here  wau  albuuiiuuria  at  the 
menstrual  periodfl,  Kiid  another  case  iu  which  it  was  asftooiated  with 
con»tipabion  and  relieved  by  blue  pill  and  valines.  I  should  bare 
DO  doubt  that  tho  morcurj-  and  the  sahiiu:}  &iloctod  thv  capillaries 
all  over  the  body  as  well  aa  the  iutestineti.  He  also  speaks  of  the 
effects  of  exposure  to  cold  and  its  possible  influence  on  the  akin, 
and  mentions  several  other  points  which  are  in  favour  of  the 
metabolic  origin  of  these  uibuminuriaii. 

I  have  already  said  that  the  caHes  of  albuminnria  deseribed  by 
Dr.  Dukes  are  aesouialvd  with  high  blood  pressure,  inQueaced 
greatly  by  diet,  and  that  he  himttelf  considers  that  ihoy  ofteo  pass 
on  into  Bright's  disoaiie. 

I  differ  from  him,  however,  in  bcLi«viDg  that  auoh  olbumiDona 
and  Huch  Bright's  diasase  are  not  due  to  byperaiuiia  of  the  kidneyn, 
hut  aru  the  result  of  a  failure  in  inetabulisni  and  helero-albu- 
D)in«!mia>,  which  alone  will  explain  all  the  facts  of  the  oaae. 

When  tho  failure  of  nivtabolisni  la  alight  and  the  hetoio-8 
minii^mia  occamonal,  very  ithgbt  change  in  diet,  clothing,  exer 
or  climate,  may  sulfioe  to  remove  it,  as  iu  some  of  the  cases  1  hava 
mentioned  ;  but  when  it  in  more  severe,  and  especially  when  owiDg 
to  atrophy  of  motabolic  structnrcH  it  haa  become  organic,  or  still 
more,  if  it  is  compliaated  hy  a  kidney  te-tion,  thcitG  meaMiru  will  no 
longer  remove  the  albumen,  and  complete  cure  may  be  impoeaible. 

The  kind  of  albumen  excreted  seems  also  to  tell  the  same  tale. 
for  it  is  now  pretty  generally  recognised  that  in  functional  uses  aa 
woU  as  in  paroxysmal  hicmcglobiauria,  lh«  albumen  io  tbc  urine  is 
mostly  globulin,  which  dialyses  freely,  while  in  advanced  casaa  with 
probably  distinct  and  definite  kidney  lesion,  8«rum  albumen  ia 
praseut.  whioh  will  not  dialyee  {Lancet,  1889,  vol.  ii.,  p.  1806),^^ 
Now,  the  late  ProfosBor  SommoU  pointed  ODttnaoy  yearB  ago  that 
«arly  and  aouto  case«  there  is  an  excess  of  dtfliisiblo  albumen  to 
urine  and  in  the  blood;  while  in  advanced  oasea  with  dtntinct  kic 
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lenon.  the  albumen  io  the  urine  may  bo  almoei  oDliroly  Bonim 
albnmeD. 

The  lieram  albumen  paatieaonly  when  thare  is  a  IddDey  leoion ; 
ihe  diffusible  albumen  p«ssss  al  any  time,  because  it  is  jiffiisibla. 
Its  presence  in  the  urine  ifi  a  nign  of  betaro-albumintemia,  just  as 
l^yoosurin  is  a  tign  of  glyctetnift. 

V/here  diffn&ible  albumen  is  nXone  present,  the  oonditionit  are 
Kin  lunctioaal,  and  diet  tniaCiueat  which  removes  the  hetero-albn- 
[ninemia.  may  cure  quickly  and  completely  ;  but  where  serum 
ftlbnmeii  is  paouog,  diet  will  no  lougor  euro  promptly,  and  may  not 
core  at  all,  fer  the  rnmoval  of  the  hetepo-albuminaimia  does  not  do 
away  with  the  kidney  lesion  which  is  now  pretient  and  allows  the 
Benim  albumen  to  pass. 

It  has  been  pointed  out  that  pyro^B.nic  acid,  talaylendiamin, 
*e..  when  Qsod  to  produce  hasmojjlobinuria  in  animals  do  evcntaally 

Iltrii^  about  severn  nephritis  [Lanctit,  1H.S5,  vol.  i.,  p.  115). 
Ji  it  the  Hubstaace  itself,  or  Its  «tTaclr<i  on  the  blood,  that  produce 
ihe  nephritis?  Betntiiola,  at  least,  would  probably  have  attributed 
*  share  of  the  result  to  lietoro-albuminfemia  and  bnmoglobinffimia. 
The  lftU3  Dr.  lUIfo  suggests  [Lan^t,  1886,  vol.  li.,  p.  761)  that 
fonotional  albuminuria  is  but  a  minor  degree  of  paroxysmal  hiemo- 
globinuria;  and  I  have  poiutod  out  Cliut  iu  both  troubles  there  arc 
often  abuudanl  signs  and  symptoms  of  colleemia  ;  anil  this  author 
himaeU  points  out,  that  in  fuDctional  albuminaria  there  are  fre- 
qoently  bilious  attacks  which  [  should  trauttlat^)  hy  the  one  word 
eoUaBmia  (see  above  case  of  B.  H.).  He  also  nayA  that  amenio 
diminishes  the  haomotytic!  autiun  of  the  liver,  and  strengthens  the 
resisting  power  of  the  r&d  ceils ;  it  did  not  appear  to  do  no  in  tbo 
ease  of  Daniel  H.  Kt^en  abova  (p.  333) ;  but  there  was  sevoro 
DoUsomia,  and  treatment  of  thia  was  followed  by  general  improve- 
ment. Arsonio,  a«  wo  shall  iwe  in  chapter  xvi.  probably  clears  tbt 
blood  of  urio  acid,  and  would  no  doubt  in  this  way  affect  its  quality, 
bat  it  bulod  to  clear  the  blood  of  uric  acid  in  the  cane  of  Daniel  H., 
beeaase  of  its  groat  alkalinity  due  to  hi«  foeblo  nutrition  and  there- 
fore Ik  did  DO  good.  Several  writers  have  aui^gestcd  that  bile  salts 
affoot  ihe  bmmoglobin  (MauMunu,  Britiah  Medical  Journal,  IHH8, 
vol.  ii.,  p.  117 ;  Oliver,  Lancet,  1S85,  vol.  i.,  p.  377).  They  mtvy  do 
0O,  but  it  aeema  to  me  that  tho  known  effects  of  urio  aoid  give  a 
l)eU«r  expl.ination  of  oonoomitant  symptoms,  and  in  many  cases,  as 

kl  have  shown,  there  is  evidenoe  of  culliuuiia. 
But  supposing  thai  uric  aoid  in  the  blood  can  thus  bring  about 
J       h«terO'albiiiaiii«mia,    albuiaiDuria,  and  nephritis  :    the  nephritis. 
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nhen  it  has  oonifl  into  exiRtence,  will  have  an  importaat  eOect  on 
the  Dxoretiou  of  urio  ucid  ;  lor  anything  in  the  nature  of  inflainaift- 
tion  in  the  kidney  must  dtnuoish  its  aUtftlinily  ;  and  if  the  alkalinity 
o(  the  kidney  is  loss  than  that  o(  the  bl»od  and  tissue  fiuidji  gener- 
ally, it  foUown  from  my  first  principles  (ohaptoni  ii.  and  iii.)  th4t 
any  uric  acid  that  comes  to  the  kidney  will  be  rendered  iosolable 
and  retained,  in»teail  uf  hc'um  cxoruted,  hence  it  ootnes  &bout  that 
though  wo  hare  plenty  (too  luaoh)  of  orio  acid  in  the  blood,  va  havv^ 
too  little  in  the  urine  in  BrJght's  disease. 

Hence  it  cotnen  about  that  in  acute  nephritis  (but  not  so  nai 
in  very  ohroiiio  disuntw),  uo  malbor  what  inay  be  the  alkalinity  of 
blood,  we  get  «  holding  l>&ck  aud  retention  of  uric  acid  in  ihe  body, 
because  the  dimiaiuhwl  alkalinity  o(  the  kidney  is  nnfavoarablo  to  ita 
ROlubility  and  exoi-etion. 

Henco.  in  nephritis  we  have  chronic  collffioua  and  its  signs. 
obtttruubisil  oupiltariuH,  high  blood  prossuro,  if  the  heart  is  a  atroog 
one,  alow  action  of  the  heart  (bradycardia!,  scanty  urine,  rotentioo 
of  water  in  the  body  ftnd  mMienil  dropsy,  with  other  signs  of 
collo^mia,  such  as  hoadacbv,  menbaLdupnKttiion.  tondonoy  to  suicide,  h 
all  of  which  urv  weLI-kuown  to  occur  in  Uiigbt's  disease.  ^ 

An  interesting  c&se,  illustrating  some  of  those  points,  was 
admitted  under  the  cn-re  of  my  colleagae,  I>r.  Tooth,  at  the  Metro- 
politan UoKpital.  and  he  very  kindly  gave  me  leave  to  moalitm  it. 
A  boy,  a  or  1)  yearti  old,  tidmitted  with  subacute  nepbritis  and 
general  dropsy.  Urine  only  16  to  16  oss.  in  twenty-four  hours. 
Measles  was  aciiidentally  introduoed  into  the  children's  ward,  and 
tbiH  patient,  with  othurs.  took  the  diwaae.  The  effect  was  magical. 
A»  soon  as  the  Iwvor  hod  reduoec)  the  blood-preasure.  the  urine  ran 
up.  and  w&H  for  aevoral  days  about  80  02s.  in  the  twenty-four  boara, 
and  in  two  or  three  dayti  the  drop«y  bad  nearly  all  gone.  Here  tha 
rise  of  temparature  aud  uoueomiiaat  rise  of  acidity  oluared  the 
blood  of  uric  aaid,  treed  the  capillaries,  among  olbers  ibose  of  tha 
kidney ;  the  result  was  a  copious  diuresis  and  removal  of  the 
dropsy.  Now  prccinely  the  ttame  can  be  done  with  drug^i,  actds, 
opium,  merctiry,  any  of  those  lu  chapter  ii..  mentioned  as  causing 
retention  of  uric  acid,  and  the  result  will  be  proportional  to 
th«ir  power  over  uric  acid.  In  soma  cases  of  nephritis  I  have, 
with  these  dnigs,  altoi-ed  thf  puUc  rate  from  about  44  to  SO  oc 
above  (see  fig.  30,  p.  167)  at  the  same  time  leducing  its  tension, 
and  with  this  went  increase  of  urinor}-  water,  removal  ol  dropsy, 
and  diiniuulion  of  albumen.  Nature  is.  however,  generally  more 
powerful  than  any  drugs,  as  tbu  above  case  welt  iUustnUoa; 
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I  b«UeT«  thai  she  acts  ia  tb«  Mme  way  by  clearing  the  blood  of 
uric  soid. 

It  may  be  asked,  why.  in  chronic  interabitinl  nephritis,  while 
then;  is  still  hiKh  blood  pressure,  do  you  get  no  holding  book  of 
««ter  aod  no  dropsy? 

1  have  saggQgtod,  as  the  rosttilt  of  my  own  observationn  on  (ha 
nuittor,  that  in  obronio  nephritis  the  colltauiLa  is  greator  in  the 
alkaline  tide  o(  the  morning,  and,  as  a  result,  the  pulse  is  »1owar, 
•ad  the  untie  more  Rcanty  at  tiii»  time.  Later  in  the  day — tha 
ovMuag  utd  night— coUmmia  ia  loss,  the  capillarios  arc  relatively 
free,  and  a  oonsiderable  diuresis  makea  up  roi*  the  scanty  excratioa 
of  tha  other  hours.  (S«u  quantities  of  urina  per  hour  in  table  given 
by  Saaodby,  previous  reference,  p.  tfl.) 

For  a  caso  in  which  this  was  so,  sue  Lancet,  1890,  vol.  ii.,  p.  133. 
In  Ihia  way  there  is  no  i-etontion  of  water  in  the  body  in  ohroaic 
Brigbt's  disease,  for  though  tha  capillaries  aru  obstructed  and  the 
teasion  hi^h,  the  hoart  ia  equal  to  iti4  work,  and  especially  at  night 
Lbe  circulation  is  free.  In  aoilte  Bright's  disease,  the  sudden  obatmc- 
tiOQ  of  eapillariofi  may  overpower  tho  heart,  and  dvopny  results.  In 
at)  oases  I  believe  it  \a  a  struggle  between  the  lieart  and  the  obatruoted 
ci4>UUries ;  if  the  heart  fails  there  is  dropsy,  if  it  wins  there  i»  none, 
(aae  Morey's  observations,  quoted  in  chapter  v.,  p.  143], 

If  we  wish  to  undenband  dropsy  thoroughly  wo  must  study  moet 
cueitdly  tho  rolation  between  the  excretion  of  uric  auid  and  that  of 
water  in  the  physiology  of  every-day  life ;  in  the  morning  hours 
evtta  in  physiology  there  is  more  water  in  th«  blood  aud  tissues  than 
in  the  evening,  and  in  the  uric  acid  headache  the  water  in  the  tissues 
often  increases  so  as  to  bo  visible,  and  between  this  and  dropay, 
either  eardic  or  n^nal,  the  difference  is  only  one  of  degree :  in  canliao 
dropsy  the  walsr  fails  to  pass  the  kiduey  because  the  heart  has  lost 
the  power  necessary  to  pa^u  the  blood  through  the  kidney  veHSels ; 
in  Brigbt's  disease  tlio  heart's  power  is  undimiQisbod,  hut  tho 
kidney  vaisols  are  obstructed  by  uric  acid. 

In  ohrooiB  nephritis,  also,  the  alkalinity  of  the  kidney  is  less 
reduced  than  in  thu  aeuie  diseaHe,  henco  the  holding  back  of  urio 
eeid  and  cousequant  ooUtDinia  is  relatively  loss  sovero. 

CoUiemia  is  probably,  therefore,  more  severe  in  sudden  and 
aoata  eaaes,  and  this  corresponds  with  the  relation  of  uremia,  the 
poisou  of  which  is,  I  believe,  in  not  a  tew  cases,  simply  uric  acid, 
and  its  symptoms,  at  least  tlx;  most  prominent  ones,  are  the  results 
of  the  action  of  this  poison  ou  tbo  reasols,  and  so  on  the  circulation 
of  the  brain. 


Boforo  the  attack,  as  is  wol]  'knowa,  tho  urine  ts  ofteo  exlremely 
scanty  ibnd  the  puliic  may  bo  M  slow  ns  40  (intonso  uricacideDaii«). 
TbiB  ease  in  which  I  altered  the  pulso  rate  from  44  to  apwardn  of  80 
hiul  ulit^Lt  ooDVtUaions,  severu  headache  and  otbor  lugas  of  aremia 
at  the  time  of  admisaion  ander  tny  cafe. 

Th«  v«ry  clom  par&Jlel  between  the  fiyinploma  of  urioaoidemia 
and  thof^n  of  nriBmia  ban  lon^  interested  me,  and  I  beli«ra  that  till 
a  fatal  losloii  i^  proiluued,  I  have  thu  sama  power  over  tho  one  as 
the  otiier.  Let  us  look  for  a  momcot  at  the  main  iymptotna  of 
orismia,  and  firet,  epileptiform  coDvulsione.  £  have  tihowD  thai 
similar  convulmniis  may  ho  the  work  of  urie  acid;  thou  headaobe, 
giddiness,  drowsinciis,  cold  skin  and  cold  sweats,  local  artsrial 
spasms,  "dead  hand,"  vomitiiiK-  »low  high  tension  pulse,  scanty 
urine — why,  these  are  all  the  signs  of  the  uric  aoid  headache 
(migrtum)).  Amuurosif;,  a^ain,  ie  probably  merely  an  exaggeration^ 
of  bba  well-known  eye  symptoms  of  migraine.  ^ 

I  have  obtained  oonsiderable  quantitins  uf  urio  acid  from  the 
blood  of  ura^tuic  patiuiits,  as  -0025  pur  cent,  from  a  caso  under  the 
care  of  my  eoUeague,  Dr.  Tooth,  at  the  Metropohtaa  Hospital,  and 
'0031  from  a  case  under  the  oaro  of  Dr.  B.  Kirk,  of  Qlaa^jow,  who 
kindly  sent  me  the  specimen,  nnd  -OOW  per  oenl.  from  a  pVtient 
of  my  own  at  ihe  Hoyal  HonpitBl  fnr  Ciiildrtm  and  Women,  who 
was  17  years  of  age,  nnd  bad  a  large,  pale  kidney.  Her  tempora- 
ture  wna  lUS'  noun  after  the  blood  wou  dniwn,  and  when  a  lit^ 
later  Hbe  came  out  of  the  uomu  she  eouiplaiuud  of  a  severe  baodaohe. 
In  many  res|>acls  resembtin{»  that  of  uric  acid.  In  the  first  case  the 
temperature  was  103'8  at  timu  of  cupping,  and  the  omouat  found 
was  probably  only  a  fraction  of  the  (jitantity  in  the  blood  when  the 
uriomic  Bymptoins  bogaii ;  but  even  so,  it  is  nearly  four  times  aa 
ranch  as  is  (outid  iii  othir  diseases  associated  with  fever,  as  '00067 
per  cent,  in  pneumonia  with  tempnratHre  102", 

We  bavo  horb,  then,  as  I  have  shown,  all  the  causes  which 
produce  colliRniia ;  and  all  the  signs  of  its  prasenoe  and,  further, 
all  the  drugfi  which  do  good  iu  troatumnt  (opium,  acidii,  &o.),  clear 
the  blood  of  uric  acid,  while  bleeding  mechanically  reduoos  the 
tension  and  pressure  by  meaoB  of  which  the  uric  acid  fateUy  aftocts 
the  nervo  oontros  (sec  p.  200). 

Thus  in  a  case  reuanlly  under  my  oare  I  believe  that  I  can  trace 
all  the  foctorti  that  led  up  bo  a  fatal  nrtemic  convulsion. 

Lydia  M..  aged  44,  admitted  into  the  Royal  HoBpibal  for  Children 
aod  Women,  on  April  2,  1897,  suffering  from  chroDio  Bright's 
disease,  heart  failure,  and  dropsy. 
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On  admission  boinperaturD  97",  pulso  80.  Hif^b  tcasiou. 
I  saw  her  two  dtkyn  nftcr  admission  and  foand  that  she  had  be»n 
i\  on  pnlv.  jalaps  co.,  und  a  pill  contaimug  mercury,  Bquill  iiiid 
digilaJU.  to  be  taken  three  ttme^  a  day.  Heart's  apex  bent  fifth 
space,  one  iQcb  outside  the  mid-clavicular  lino;  the  first  sound  was 
long  or  roduplicatod.  and  the  seoond  sonnd  loud  and  shaq)  both 
n  the  apex  and  base. 

Her  fcemperaturtt  had  men  to  iioimal.  paUe  84,  and  the  bowels 
■rare  opoD  two  or  throo  titnos  ovtMry  day. 

Urine  had  sp.  ^.  1013,  and  contained  a  oonsiderable  amount  ol 
'ml^nitnen. 

April  8 and  9  there  were  some  teeth  troiih1e»,  ending  in  Rtomatitis. 

April  10,  pill  left  off,  and  a  moath  waah  was  given. 

Tfac  pulse  Lad  gradually  slowed  down,  no  doubt  owiug  to  the 

digitalifl  and  the  rest  lu  bed,  to  73  on  7th,  66  on  8th,  60  on  9th,  and 

■Qfi  on  10th.  and  it  now  further  slowed  to  53  on  lltfa,  and  43  on 

ISth  April. 

Tlie  first  part  of  thia  slowing  was  no  doubt  duo  to  the  rost  in 
bed  and  the  digitahs,  and  with  thJa  improvement  in  heart  power 
the  dropsy  had  all  eluareil  up. 

On  the  nth  and  12th  there  was  very  marked  stomatitis,  and  the 
{nUno  slowed  still  more  to  52  and  42  in  apilu  of  tbc  digitalis  having 
been  left  oCf,  and  showed  still  higher  tension. 

I  saw  hur  for  the  last  time  on  the  afternoon  of  l^th,  after 
the  resident  medical  officer,  Dr.  Key.  had  noticed  some  twitching  of 
^^  the  face. 

^H  The  pulse  was  then  regular  and  only  36  in  tho  minute  and 
I  showed  very  high  blood  prBasure,  and  the  patient  was  dull  and 
^^  inchned  to  be  drowsy. 

^p        I  concluded  that  she  was  suffering  from  severe  eollaimia  as  a 
^^  rebouod  after  the  mercury,  and  ordered  some  iron  and  other  drugs 
I       with  a  view  to  stop  thin  and  lower  tho  blood  prcRHuro. 
^m        Before  these  had  had  any  time  to  act  however,  at  6.30  p.ni. 
^ftlbft  aame  evening  she  had  a  severe  convulsion  lit,  in  which  she 

^M         Now  those  symptoms  tell  their  own  tale. 

^B        On  admission  she  bad   ooltipniia  with   suhiionnal  temperature 

H  and  <|ttick  pulne  (heart  failure)  and  their  results-dropsy. 

A  week's  rest  in  bed,  with  tht;  help  of  squill,  dti^italis  und  mercury 
restored  the  temporarily  disabled  heart,  its  rate  of  action  slowed  ho 
Qonnal,  and  the  dropsy  disappoared. 

Then  came  tho  stomatitis,  necexsitating  the  stopping  of  the 
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meraary,  and  ihs  natui'Bl  rutult  waa  a  poBt-inercunal  collfficnia.  or 
rebound. 

Bat  the  heart  was  now  fairly  fttrong,  hoi  «o  the  pulse  got 
slower  and  slower  aa  tho  presatire  rose,  and  the  bi^h  preeaare  u 
the  skull  proiluciHl  fir^t  twitch'mga  of  face  muncles,  then  drovrsinew. 
and  finally  a  coaTulsion  whicb  was  fatal. 

I  now  regret  that  I  did  not  order  her  to  bo  blod  oo  tho  aflarooon 
of  the  12th,  whpti  thmj^  were  clearly  very  Ihreateuing  :  but  if  sihe 
had  survived  the  first  convulsion,  thio  truatmunt,  tb*i  only  one  I 
expect  mocb  from  in  acute  unetnia,  would  no  doubt  have  been 
carried  out. 

I  will  now  giro  a  few  ootos  of  some  of  the  moro  int«roBting  oasoa 
of  Bright's  didease  that  have  come  uuder  my  care. 

Charlotte  W..  age  IS,  admitted  under  tny  car^  at  the  Boyal 
Hospital  for  Children  aiid  Women.  October  28.  1690.     8be  bad 
boon  seen  by  my  coUoagae,  Dr.  Wbeoton,  on  Ootobor  32  at  the 
Surrey  Dlsponfiary  oompliuning  of  numbnean  and  loss  of  powor  in^ 
the  right  hand  and  of  "  fainting  fite."  ^M 

On  October  '36  she  was  quite  comatose  for  some  time  after  a 
fluocesaion  of  oonvulsions. 

On  admission  she  was  notieod  to  be  quiet  and  drowsy  and  slow 
in  answering  qnestiona.  The  face  was  pale  and  the  eyelida  puffy, 
and  there  watt  some  ledema  of  the  back  and  cheat. 

Pulse  Gf),  high  tension,  with  a  weU-marhed  W.  traoiog,  as  in 
fig.  35  A.  tleatt'e  apes  outside  left  nipple  line,  6rat  sound  long 
(?  systolic  murmur),  second  sound  very  loiitl  both  at  apex  and  lMt«e. 
Lungs,  a  few  rSles  at  faotb  bases.  Some  little  asoitae.  Urioe  l03d. 
some  blood,  and  albumaa  7  p.  1,000  (Esliach). 

Ocbuber  30  she  was  gives  pulv.  jalapie  co..  a  hoi  air  bath  ai 
night  and  some  citrate  of  potash  with  a  littlo  nux  vomica. 

Oolobor  31. — Soma  beadaohe  this  mcH-ning,  but  no  fits  since 
admission. 

Novoitiber  1. — Pulsu,  moratiig,  48;  still  some  boadaohe.  Putso, 
«TeDtug,  GO.     Heart,  seooad  sound  still  very  loud. 

November  3. —Pulse,  raoming,  48.     iSvoning,  48. 

November  G.^I'ulse.  morning,  50;  evening,  44.  Citrate  of 
potash  left  off  and  gulicylabc  of  soda  given  after  meab  with  acid 
mixture  (uibro  hydrochloric  acid)  before  meals. 

November  8. — She  had  a  Iittl«  dinrrhoia,  so  all  drng«  were  left  off, 

November  9. — Pulse,  morning.  .54  ;  evening,  54. 

November  10. — Sbltcylat«8  and  acids  begun  again  yesterday. 
Poise,  morning,  GO  ;  evening,  60. 
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Korember  IS. — PoUe,  morning,  73;  evening,  73. 

NoTomber  17. — Stilicylntes  and  acid^  left  off.  Pulse,  morning, 
73 :  eveaing,  86,  aud  a  tracing  now  showed  oomparatively  little 
lansioD. 

Norember  27. — FuUe  nUe  had  fallen  again  and  wan  morning, 
56:  evening.  63.  Soon  aXbor  tltin  hIio  vraa  allovred  bo  get  up  and 
tba  pobe  rote  qvuokened  in  oODsequense. 

The  frlbumen,  which  was  very  high  in  the  Bpecimen  ca  admis- 
noD.  was  not  much  nioro  tbnii  1  por  1,000  in  a  34  hours'  upsoimea. 
On  November  10  and  13  it  was  still  10  per  1,000,  but  on  the  17th 
ii  wiw  '5  per  1,000,  luid  it  remainud  at  or  about  this  amount 
daring  the  rest  o(  ber  stay,  with  the  exception  of  the  ^'Itb,  when 
it  WM  '6  per  1,000. 

The  urine  at  first  oontainod  fairly  numeroug  OBBts,  hyalinB 
with  granutea  and  dcgeaeratc:  epitholium. 

Sh»  was  given  Ball  on  November  37,  and  eho  srent  on  well. 
having  no  lits,  no  beadaohe  and  no  incrdase  of  albamen,  and  she 
wait  allowed  to  go  home  on  Docemher  d. 

This  case  secma  to  shosr,  as  doca  also  one  previously  mentioned 
in  chapter  v.,  that  cilrattt  o(  potash  neither  quickcaed  the  pubto  nor 
lowered  ite  teneton,  while  salicylate  of  soda  and  acids  did  both  very 
docidedly.  though  it  tt^niiod  to  slow  down  again  aftnr  Ihcsa  drugs 
were  left  off;  and  the  most  dBcided  fall  of  albuuien  coincided  with 
tbeir  action  and  the  loworod  blood  pressure  they  produced. 

Alioe  !ll.,age  8.  Admitted  into  the  Metropolitan  Hospital  under 
my  eare  December  4,  1891. 

Deoember  5. — PuUe.  morDing,  68.  Tracing  ghows  very  high 
tension,  predicrotic  wave  rising  above  the  apstroko.  Urine,  IB  oxa., 
1018.  Albumen,  -5  per  1,000  (Bsbacb).  Futrty  numerous  tiyiilino 
and  groaular  casts.  G^iven  oetd  and  salicyUito  mixtures  as  to  the 
previouB  ease. 

December  9. — Much  better  in  self.  Pulse,  84,  and  first  wave 
is  now  Wfll  bolon  Ibe  upetroko.  Urine,  34  oza.,  albumen,  liltlu 
laore  than  a  trace. 

After  this  albumen  remained  about  a  trace  only,  and  she  went 
boma  at  the  beginning  of  January. 

All  drugs  ware  left  off  on  Deoember  29)  and  the  pulse  on 
Dooombor  37  had  fallen  to  58. 

Ada  P.,  age  16.  .Admitted  under  my  care  in  the  Koysl  Hospital 
tor  Children  and  VVomeu  on  November  23,  1393. 

She  had  rocontly  rcoovorcd  from  Hoarteb  fever.  Urine,  40  oav. 
hi  34  hours,  cootainiog  20  por  1,000  of  albumen  (Eabach). 
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Cute  vory  QUQieroua,  largo  Uyulirio  aof)  granular,  some  fatty  mod 
eome  epithelial. 

Sho  was  pui  00  iodide  of  potassium  and  onx  vomica,  and  was, 
given  hot  air  baclia   fr«r|iieiitly,  and  aloes  and  iron  pilta  for  tt 
bowels  ooofutoaally. 

Tb«  ariue  baoama  alkalitic,    tbo    temperature    remaiaed  sub- 
normal,  and  she  r&m&ined  for  a  long  time  withoat  macb  tmproTe 
ment  or  decided  docreaso  of  albumen . 

After  she  liad  been  in  (or  more  than  two   months,  it  struck' 
me  that  tlio  hot  air  butLs  wurc  rualiy  doing  harm,  catiaiog  weak- 
ness and  depr«33ion,  alkaline    nrioe,   increased  alkalinity   of  the 
blood  (aoe  fig.  C3  as  to  the  offuct  of  a  Turkish  batb),  and  suboonnal 
tempeiniture  ;    that,  in  a  word,  instead   nf  increasing  the   combus-^^ 
tion  and  metabolism  of  tbo  body,  wo  were  dimintshing  it.  ^^ 

They  Mere  accordingly  reduced  and  left  oQf,  and  with  this  Ibe 
letaperature  rose  to  noroial  or  slightly  above  it,  and  remained 
there  till  she  went  out  in  February'.  With  this  she  improved 
more  decidedly,  and  the  albumen  was  reduced  to  a  trace  when 
slio  loft-  ^M 

Her  oaee   left  on  my  mind  the  impression  that  the   hot  aif^ 
baths  did  harm,  and  that  if  we  had  left  them  entirely  alone  and 
tnifited   to  drugs,  such  as  the  iodide  of  mercury,  which   clear  tbe 
blood  of  uric  acid,  we  should  liarc  got  rid  of  hor  albumen  uiach 
sooner. 

In  any  similar  case  in  future,  I  shall  take  the  temperatore 
my  guide,  mid  refuse  to  Iwlieve  that  any  Irealmttnt  i»  doing  good' 
and  increasing  the  metabolism  of  the  body  wbilu  tbo  tomperstiirB 
remains  subiiuniial ;  and,  indeed,  it  is  an  important  cbaraetenstie 
of  the  best  action  of  the  iodide  of  mercury  in  these  cases  that  a» 
the  pulse  softens  and  quickens,  the  temperature  rises  to  nonnal 
and  remains  there. 

Isabel  M.,  age  46.  Admitted  under  my  oare  into  the  Royal 
Hospital  for  Children  and  Women  on  Jone  14,  1891. 

She  coniplaiiied  of  gonemi  oodema  and  shortness  of  breath  wit 
oocipital  headache. 

Tier  temperature  was  102°  and  her  pulse  78  in  the  evening 
and  60  iu  the  luoruiiig,  being  thus  very  slow  relatively  to  the 
temperature.  A  tracing  showed  a  very  high  firat  wave,  and  took 
4j  oxs.  pressure  todevolop  it. 

The  heart's  apex  was  displaced  to  tJie  left  beyond  the  nippla 
line,  its  impulse  was  forcible  and  the  second  sound  everywhere 
loud. 
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Tbera  was  some  twitching  of  the  arms. 

Drine  1020,  and  oontainvd  albumou  and  blood. 

She  was  put  on  milk  diet,  iodide  oi  potassium  and  uux 
vamioa. 

Jnoe  18-— Drine  89  ozs,,  albumen  2-0  per  1,000  (Esbach)  and 
a  little  Uood.     A  few  large  liyaline  oatits  with  epithelium  graDules 
id  fat  upoD  them. 

Pulse  84,  tcmporabara  90*6°.  '  Still  some  occfpit&l  he&daehe, 
with  uaasea  and  ocoaHional  vomiting. 

Hm.  hydrarg.  perchlor.  cum.  pot.  lod.  given  in  plaaa  at  th«  other 
iodide  mixture. 

June  28. — Drine  51  ozs.  (there  is  little  or  no  cedema  left,  i.e., 
there  is  do  more  water  to  bo  run  out  of  thiB  tissues  and  blood]  sp.  gr. 
lOlO  acid 

Tempcratare,  99'.     PuUc.  90. 

There  were  now  some  signs  of  salivation,  so  I  out  off  the 
tneicury  ajid  put  on  the  iodide  of  potaseiTim  again. 

Jnly  5. — Urine,  fiO  ozs.,  ap.  gr.  1010.  .\lb.  (Esbach)  -0  per 
1.000. 

July  7. — Pulse,  80-90,  niuoh  lower  tension  and  only  3^  oks. 
{>r«a»ure  is  now  required  to  develop  the  tr^cinK- 

July  17. — Urine,  61  oz*.,  1010  aeid  albunien  only  a  trace. 

No  symptom!). 

July  16. — Allowed  to  go  home  and  given  the  iodide  of  potassium 
auxtnni  to  continue. 

I  ooDoluderl  that  her  troubles  on  admission  were  duo  to 
onBmia,  and  that  we  drove  it  off  by  clonring  her  blood  o(  uric 
■ctd,  relaxing  her  pulse  and  freeing  hei-  mt^taholiom,  so  that  har 
albumens  wore  combusted,  and  not  uitminatcd  unchanged. 

lily  T.,  ago  o.  Admitted  into  the  Boyol  Uospitikl  for  Ctiildr«ii 
and  Women,  February  *23,  1894. 

She  hod  general  anasarca,  hor  faca  was  pale  aud  pufl^,  and 
ibere  was  a  hiBtory  of  scarlet  fcvor  two  years  ago. 

Pulse,  GO,  high  teufion.     Temperaturo,  9i)-^*. 

First  sound  ol  heart  long  or  radu|)ticat(id  ;  seoond  sound  loud. 

tJrlne,  20  oz«.,  Rmoky,  1018. 

Albumen  (Efibaob)    2  per  1,000        =   18-4  grg. 

Urea liperiwQt.         ^    139    „ 

Drieaeid        04032  percent.  =     3-7    „ 

Halation  of  albumen  to  urea         ...         1 — 7. 

,,  uric  aoid  to  tirea         ...  ...     [ — SS. 

Lparts  numerous  with  much  epithelium. 


404 


URIC    AOID. — CRAFTF.R    Xin. 


Here  wfi   bBTo  Bub»cuto    Brigbt's  disease   with,  no  doabt.  m\ 
lacgio  oaaoant  of    uric  ucid  in  the  blood,    accoaoting  for  the  alow ' 
high  tan^on  pulae,  but  do  large  excretioo  in  the  urine   owing  to 
the  irritatioD    in   the    kidney  interforing  with  its  solubility  and 
proventing  its  paaaing,  as  it  UAUaLty  does  in  physiological  condtttons, 
froDi  ihu  kiooti  into  ttiv  uriuo. 

Aod  with  this  W6  hav9  scanty  urine,  low  urea  —  3'7  grs.  p«r 
pound,  her  weight  being  341ba.  ftnd  a  considerable  excreLioo  ot 
albumen  ec|uu1  to  1  gmiu  for  7  of  uroa :  and  with  kUo  cold  pala 
nkin  and  aiuisaroa.  wa  faa>va  overy  »ign  of  obatfuobed  cupiUftriee 
•nd  conse(]uent  diminished  combnstion  and  its  results. 

She  WAS  put  on  the  ralBt.  hydrafg.  poroblor.,  cum  pot.  iod.  uid 
millc  BS  her  only  food. 

She  went  ou  well  and  on  March  3,  her  urine  wiw  60  onB..  6p. 
gr.  1020,  contaiiUDg  1'6  per  cent,  of  urea  --=  375  gre. 

Albumen  a  more  tra.ce,  too  Kinall  to  vstimato. 

Temperature  Dormal.     Pulse  1 20,  soft. 

Second  sound  of  heart  still  loud,  but  the   Bnt  sound  ii  nc 
long. 

Burfaco  warm. 

Here  w&it  indeed  a  different  state  of  things  all  in  one  week. 

Her  urea  had  mccoascd  to  11  grains  par  pound  ancl  the 
albuin<^n  had  diminished  to  suoh  an  extant  that  it  could  not  ba 
aeeumtely  estimated,  while  her  diet  bad  net  be&o  alteNd. 

March  19. — Urine  18  07m.  ;  there  was  no  anasaroa. 

Urea        1-8  per  cent.  ==  149  gra. 

Albumen -6  per  1000  (Esbach)  ^  4-1  .. 

Albumen  to  urea 1 — 36. 

April  7.  —  la  now  up  and  about — 
Urine  26  oza.,  sp.  gr.  1030  acid. 

Albumen  too  small  to  osliuiatu,  say  '25  per  1000  —  3  grv. 
Orea2'3  percent.  -  203  grs.  —  7  grains  per  pound. 
Bclution  of  lUbumuD  to  uroa  1 — 87. 

Sho  WR.S  now  on  milk  diet.     9be  went  on  perfectly  wall  aod  wa«  { 
allowed  to  go  home. 

I  have  111)  doubl  that  if  she  went  on  well  and  had  no  accidents 
such  aa  over-feedmg,  or  exposure  to  cold,  the  albumen  would  in  8 
to  10  months  hare  completely  disappeared  and  that  no  one  who 
thou   examined  her    orine  would   ever  guess  that    she   had  had^f 
Blight's  disease.  ^M 

With  regard  to  the  large  excretion  of  urea  on  March  2,  we  can 
now  see  from  the  experience  we  hare  had  with  the  eflbcts  of  uric  < 
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%ad  aa  metabolism,  nnd  «8p«o.iiilIy  iu  effeclB  on  the  causation  of 
bligue  and  the  axcretioa  of  area  daring  and  after  exercise  (Bg8. 
89  And  40).  that  tliis  excrtition  noa  to  some  extent  a  measure  of 
ber  fnreTious  defective  raetaboliBin. 

It  was  not  duo  to  arty  incroibso  of  food  or  to  bettor  aaaimilation 
of  food,  (or  tood  and  asBirailatioa  oontinaed  tba  same  a.ad  yet  the 
high  area  did  not  last,  and  on  April  7  urea  waa  7  grs.  pec  pouud 
aa  against  11  grs.  per  pound  on  Maruh  2. 

It  is  clear  to  my  mind,  thorefore,  that  this  high  uroa  about 
Sfarch  2  was  the  result  of  her  previous  collajmia  and  defective 
metabolism  of  which,  an  I  say,  it  waa  a  oiQaHurd,  and  represented 
the  weC  blanket  of  ituperfeotly  metabolised  nitrogen,  which  was 
accotnuiattDg  in  ber  luuacles  aad  othei-  tiesuea,  while  their  cirevla- 
tioa  was  obstructed  by  urie  acid. 

Bat  as  aooD  as  the  blood  woa  oleaxed  of  uric  auid  her  ciroulation 
act  troe.  oombustioo    bcoamt;   mors   oomplelc,  and    the  targe 
excretion  of  urea  represeotod  the  produots  of  the  previous  incom- 
plete metabolism  which,  owing  to  defective  circulation,  were  left 
in  the  interstices  of  ber  tisHtiee. 

Here  we  have  merely  aa  enlarged  edition  of  what  we  have 
alroady  Been  to  occur  in  the  phyBiology  of  fatigue  where  the 
eoUcmia  produced  by  heat  and  perspiration  ohstruots  thn  capillaries 
and  reduces  metaboUBtn,  c:iuiiing  an  iminodtate  fall  of  urea;  then 
laMr  on  when  the  circulation  lias  again  lieconiv  free  we  get  a  rise 
of  urea  which  mora  than  compensates  for  the  fall  of  the  previous 
dfty.     (8eo  figB.  80  and  40,  and  p.  234.) 

In  both  conditions,  fatigue  as  well  aa  Brigbt'tt  di»oaae,  we  have 
cmly  to  get  rid  of  the  collu^mia  to  gal  a  free  ciroulation  and  metabol- 
istn  and  a  complete  reversal  of  all  the  effects  of  the  obstructed 
circulation. 

With  regard  to  the  future  of  such  coses,  I  will  now  shortly 
mention  the  after  hiolory  of  another  case,  Susau  B.,age  13,  who  was 
Iroated  in  the  same  way  as  some  of  the  above  cases,  and  like  them 
discharged  at  the  end  of  some  two  months  with  the  albumen 
redaoed  to  a  mere  traae,  and  hae  sontinaed  to  attend  as  an  oat- 
patient  ever  since. 

[  firab  saw  her  on  January  19,  1B91,  and  she  left  the  hospital 
lor  A  convaleecent  home  on  April  i. 

Her  mother  seemed  to  be  a  sensible  womau,  and  I  impressed 
upon  ber  the  great  importance'  of  giving  her  no  animal  food 
«ic«pt  milk,  of  clothing  her  in  flannel  from  head  to  foot,  and  an 
fat  as  poesiblo  guarding  against  oxposuro  to  cold  and  wet. 
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She  came  to  nee  me  about  once  a  month,  and  in  October,  1891, 
I  hare  a  uobe  that  ut  lliis  and  the  pravioua  visit  I  waa  uoaUaj 
to  detect  any  albmnQD  in  the  speoiinea  brouf;ht. 

In  1692,  this  iinprovoinoat  cuntinued,  and  she  wae  now  grot 
a  otrong  and  haaltliy  looking  young  woman. 

In  1893,  shu  bad  during  some  cold  and  wet  weather,  a  slight 
relapse,  and  tbera  was  a  trace  of  albumca  in  the  specimen  brought, 
and  sho  had  not  been  feeling  quite  90  well  and  looked  a  little  pufl^- 
igain.  I 

Bear  in  uuud  here  the  dlretit  effect  of  cold  oa  the  circulation  of 
the  skin  thnd  also  it»  iudirccl  l-ITccIb  through  pre>eipitating  coUsmia. 

But  I  put  her  on  iodides  &nd  she  9oon  got  all  right  af^aio  and 
the  urine  remained  free  from  albumuu  as  before. 

In  1694  this  oonditioa  continued  and  I  again  began  to  regard 
her  aa  completely  cni'^d.  proridod  slie  kept  ta  diet  and  regulations. 

in  tbu  iipri[ig  of  1695,  however,  8bu  returned  with  aome 
albuiuinaria  and  had  also  some  malaiie  and  the  general  Bigns  of 
colliemia  and  defective  oooabuetion. 

And  thin  time  she  had  to  confess  that  Hbe  bad  been  doing 
wrong,  she  had  been  doing  Bome  work,  and  what  wm  much  worse, 
had  been  eating  gome  meat. 

This  was  a  great  diaappointment  to  me  aa  I  bad  began  to 
look  upon  her  lut  cured  ;  but  after  all  it  is  nothing  more  tbao 
what  would  have  occurred  if  ber  trouble  had  been  migraine 
instend  of  morbus  Brightij ;  in  both  dieoases  immunity  depends 
upon  autt'sdy  cotitinuation  of  the  diet,  the  moment  the  introdnclion 
of  uric  acid  is  increased  the  trouble  returua  li  she  bati  been 
content  with  bor  milk  diet  she  could  have  worked  as  hard  as  most 
other  people  without  any  harm  ;  hut  she  went  out  to  work,  and  waa, 
1  feiLT,  prooticaUy  compelled  by  cinnimstanees  to  eat  meat  as 

did. 

I  have  Digain  seen  her  more  recently ;    she  baa  be«n  keepr 
strictly  to  diet,  refusiug  to  indulge  ovon  oo  Chiistmas  Day.     Her ' 
appearance  doea  the  diet  every  credit,  and  the  arine  is  quite  tree 
from  albumen,  and  has  ep.  gr.  of  1017. 

I  have  since  seen  this  patient  several  times  in  1896  and  1897. 
She  DOW  kc-t.-p»  faithfully  to  the  diet :  Ibcro  has  never  again  boea 
any  albumen  io  the  urine,  and  the  sp.  gr.  rona  from  1015  to  1090, 
aiid  oolltemia  bouig  luiponfiible,  cold  weather  has  been  unable  tu 
afTect  her.  J 

In    a  case   under   my   care,   a   patient   sufTering    from   chronio' 
•  arthritis  and  periostitis  (believed  by  Mr.  Walsham.  who  aaw  him 
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with  me,  to  be  rhetunatio),  and  also  from  pareDobymatous  nephrUis, 
I  naa  lateresLed  Lo  find  that  both  troubles  fluctuated  togochor; 
Ihat  whcD  hv  had  iucreaecd  trouble  in  hiH  joint  he  ilIho  had 
iDcreaae  of  albumen  or  eveu  roourronoe  of  blood  in  his  urine,  so 
tb*.t  it  looked  almost  as  if  the  condition  (?  rise  of  acidity)  vrbich 
drove  the  urie  aoid  into  and  produced  increased  irritatiou  of  his 
joint,  had  driven  some  also  into  the  kidney  (gout  of  the  kidney) 
and  increased  tbo  renal  trouble,  and  I  think  we  Diust  not  alboj^ethcr 
lose  aight  of  tlki»  possibility  ;  but.  on  the  other  Land,  it  la  cluor 
Ibat  any  arthritiei  which  is  due  to  urio  acid  19  due  to  a  Iluotuattoa 
of  uric  acid — that  is,  there  is  first  an  excess  of  uric  acid  in  the 
blood  (uricacidtemia)  and  then  some  rise  of  acidity  precipitates 
it  OD  the  joint  (sou  chapturu  \v.  aud  xvi.],  and  thouf^h  both 
troubUe  appeared  to  gat  worse  together  the  increase  of  albumen 
may  have  been  due  to  the  coUieinia  io  the  way  I  have  suggested 
aud  not  to  the  local  irritant  action  of  uric  acid  in  the  kidney. 

I  was  greatly  iuiorcstcd  in  this  case  because,  when  I  put  him 

a  miUc  diet,  both  bis  arthritis  and  uepbritia  itteadily  improved 
ar,   and    ho    was   greatly  pleased    with    the    result  of    this 

tni«nt.  I  bavo  no  doubt  thai  boLli  were  due  to  uric  i\uid,  tha 
action  being  direst  in  the  arthritis,  probably  indirect  iu  the 
oepbritis. 

Aootber  case  somewhat  similar  to  those  given  is  that  of  Edwin 
B.,  aged  52,  admitted  into  the  Metropolitan  Hospital  under  my 
ears,  April  1,  1896,  suffering  from  swelling  of  the  legs  and  tieadache 
lor  two  wtMjks.  Thoro  was  a  history  of  some  kidney  trouble  on 
and  off  for  about  six  years. 

On  admisfiion  the  face  was  puffy  and  there  was  some  csdema  of 
the  legs. 

Temperature    subnarmal.      Pulse  90.      Tleart'a  apex  heat  well 
ouiBtdo  the  left  nipple  line.     luipulHc;  dilTusud  aud  iiuaviiig. 
I       April  i. — Drine  full  atnber,  pale  deposit,   1020   acid,  qoontity 
30 — 48  02.  per  day. 

Urea  2*2  per  cent.  Albumen  (Bsbach)  l-o  per  1000.  Relation 
1-14. 

IfMtOMopio  examiDation  of  deposit.  Numerous  easts.  Uyoliae 
with  graavles  degeaerate  epithelium  and  fat. 

Pulse  rate  lOO.  Diameter  of  R.  radial  artery  with  arteriomeler 
while  lying  down  3'2  mm.  On  milk  dint.  Given  mist,  hydrarg. 
percblur.  6.  pot.  iod.  ter. 

April  8. — Ouo  pint  of  n>ilk  added.     Miituru  to  be  taken  quaUr  in 

.     B.  radial  diameter  22  mm.     Pulse  rate  1 12. 
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April  11.— Urine  fthowssome  slight  incre&ae  in  quantiix- 

Blood    QxanitDod    at    ■*   p.m.  :~ 
HajuiogloUin         GO  per  cent. 
Cells  '      ~   106  per  cent. 

April  13.— UriDe  68  oz. 

April  16.— Uriae  72  oz..  lOU  acid. 
Urea  1-3  per  cent.       i 
Albumen  -3  per  1000  f^—*^- 
B.  isdi&l  diameter  1*7  turn. 

.April  30. — B.  rodia)  diamotar  1-7  moi.     Albumen  is  now  rede 
lo  a  trace  too  small  to  be  eetimatod. 

ApnJ  28. —  Up  and  abont  in  ibe  ward. 

Blood  to.day : — 

nemoglobin  _    65 
fMa~  ^  103 

Here  as  the  leeult  of  thro«  weoks  and  thro«  daye  od  iodide 
trorcury  and  diet,   we  have  tbn  nrinc  inereased  and  the  dropfty 
removed;  the  blood  pressurt-  lowered,  aa  tihowa  by  tbo  (all  iu  the 
diameter  of  ihi;  radial  artery,  the  capillaries  freed  and  coi»buBtwo 
atimulaled,  as  showa  by  the  fall  of  albumen  which  was  reduced  from 
a  relation  to  urea  of   1  to  14,  down  to  somnthing  lesft  than  1  to  43. 
and  liu'itly  we  have  a  very  distinct  improvement  in  the  quality  of  the 
blood  itseU  produced  hure.  just  as  in  chlorosis  and  by  tlie  very  aatue 
drug  (aee  fig.  4d)i  showing  ooncluRively  that  all  tho  above  results 
of  the  removal  of  eolI«aua  by  iodide  of  mor««ry  were  due  to 
general  improvement  of  nutrition  and  metaboUsm.     But  after 
said  and  done  this  is  but  the  Bam«  eSiect  on  a  larger  scale  as  can 
produood  any  day  and  in  any  one  in  the  physiology  of  fatigue. 

This  patieQb  continued  to  do  well  ftnd  tho  iodide  o  morctu^ 
mixture  was  now  only  ^ivcn  tKroe  times  a  day.  He  was  put  on  a 
uric  acid  free  diet  containing  milk,  and  ahoe^  with  bread,  puddiogs 
and  farinaceous  diahcs  ad  Ob.,  also  vegetables  and  fruit,  and  once  a 
day  some  peaso-ptidding  or  other  poises.  Wheu  h«  was  sufficioatly 
instructed  in  this  diet  he  was  allowed  Co  ro  home,  stdl  continuing 
the  mixture,  which  waH  later  on  changed  for  one  cootainiog  iodide 
of  sodium  and  nux  vomica,  which  bo  kept  on  with  together  with  tha_ 
diet  for  a  long  time.  ^M 

November,  1896. — Is  keeping  faithfully  to  the  diet,  which  he 
likes,  and  is  very  much  pleased  with  the  improved  health  he  has 
gained.  I  have  examined  several  specimens  of  urine  lately  and 
have  found  no  trace  of  albumen  in  any  of  them. 

Here  as  in  other  cases  Iboro  was  a  oomparativoly  quick  ruducti 
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of  albamen  ai  first,  as  it  fell  lo  a  Irace  iu  the  third  week  of  ti'eatnietit ; 
but  that  trace  remaioecl  for  ooveral  months  inore  only  gradually 
dimtnuhjag  utd  bocomiog  invisible.  Tbis,  I  think,  ahowa  tbti 
two  ohgtns  of  albumen  in  iiuoh  a  cas»  ;  the  larger  amouut,  which 
Aaappearad  at  i)dc«,  waa  the  alhuuien  of  d^factivA  combustion  which 
ns  ai  once  metabolised  into  urea  as  eoon  as  the  capillaries  wore 
cl«arod  aad  tbo  firo  burnt  up ;  the  small  liagoring  traoti  vas  thd 
organie  albuminuria,  thn  measure  of  the  injur)-  done  to  the  kidney, 
and  possibly  as  the  late  ProfcHeor  Semmola  sug^uMttt,  to  the 
blood  albumens  themselvas  by  the  experieoces  they  had  paasnd 
thzoa^,  and  those  injuries  take  some  tirae  to  repair  and  pft»s 
•w»y. 

If  all  oasee  of  Bright's  disease  were  hke  thosts  just  imrrated,  and 
in  all  cases  the  iodide  of  mercury  acted  just  as  it  did  iti  these,  I 
should  have  little  or  no  doubt  of  my  power  to  cure  every  case  of 
Brii^ht's  disease  that  came  before  me  ;  hut  as  this  is  unfortunately 
not  the  oBse,  I  must  not  fori^ot  to  mention  the  other  side  of  the 
picture — the  cases  in  which  I  fail,  and  the  reasons  of  tiuoh  failure. 

Of  course  if  mercury  disagrees,  if  it  cauues  sulivabiou,  dyspepsia, 
or  dian:ha:a,  as  I  hare  already  pointed  out,  it  quite  fails  to  control 
nric  acid  collnmia,  nod  is  woi-so  than  iisclcBi!  in  the  diseases  which 
are  doe  to  it,  and  iodides  also  may  canee  iodism  and  Imve  to  be  left 
off  for  this  reason ;  and  unfortunutuly  in  not  a  few  cases  we  oro 
deprived  of  the  use  of  these  nto^t  powerful  dru^s  by  such  results. 

In  this  eaM  wo  should  remember  the  oEfects  of  salicylates  with 
aetds,  or   salicjiataa  with   opium   in   small  doses,   for   though  less 
j      powerful  than  iodide  of  mercury,  they  may  chance  lo  succeed. 
I  But  even  when  the  iodide  of  mercury  does  not  oause  salivation 

or  upsot  the  stomach  and  intestines,  it  may  fail  to  cure,  aud  thut  lor 
m  rOMon  which  will  bo  best  iltustrAted  by  a  record  of  a  case  in  which 
it  twice  sooooeded,  and  then  iu  a  second  relapse  (ailed  to  reduce  tha 
alhameo  at  all. 

I^dgar  G.,  aged  IB,  hrat  admitted  under  my  cai'e  into  the  Meti'O- 
potitan  Hospital  on  September  IU,  lti!j6.     There  was  a  history  of 
Bright*s  disease  extending  over  more  tfaao  two  years. 
I  He  had  now  considerable  general  nnanarca,  and  some  ascites, 

^Blld  tbo  orinc  contuiuod  nearly  7  to  8  per  1000  of  albumen. 
^B     He  woB  given  iodide  of  sodium  with   some  nai  vomica  and 
^^■aaasioiiat  small  doHUS  of  ciiEoniel,  but  ha  did  not  improve  much. 
^B     October  20. — Abdomen  tapped  and  7j  pints  of  fluid  withdrawn. 
^B     Oobober  33. — Given  mist  hyd.  porchlor.  c.  pot.  iod.  with   nux 
^^ou.  ud  digitalis.     Pulse  02.     Teniperatuni  subnormal. 
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October  36. — Abclomen  again  tappud  aod  8J  pinls  wiChdrawn. 
Poise  KM. 

Uotober  37. — Tcmpuratura  risiiig',towiutlB  oorin»l.  Urine  incrtiM- 
ing.  PalM  92,  and  tliis  was  the  beginoiag  of  a  ver;  marked  improve- 
loeiit,  thti  iodide  of  murcury  coiiiId^  into  acUaa,  aod  being  aidod  b}' 
ihe  nux  vom.  aud  di^iLatts,  and  lii»t  but  nob  least,  by  tbo  tappuit; 
aod  removal  of  ascites. 

November  1. — Much  better;  cedema  all  gone;   is  paesing 
70  oz.  urine.    Piilae  88. 

NoTombcT  19. — Pulse  Sd ;  urine  66  oxii. ;  sp.  gr.  1011;  neat 
albumen  -1  per  1000 ;  urea  I'l  per  cent. ;  rel&Uon  1 — 91 ;  allowod 
get  up. 

Ditccmbor  S.  —  I«e[t  bot^pital ;    albnraon   a  mere  uaea;    orine" 
plentiful ;  advised  to  keep  always  on  milk  diet. 

May  20,  1896.— Rc-udmitled  with  a  relapse :  bod  been  at  work 
as  a  Btable  boy,  and  wa»  not  able  to  get  proper  food  ;  temperature 
cobnormal  {sign  of  dcfectivo  combuation) ;  general  anasarca  and 
slight  ascites  as  before. 

May  32. — Urine  16  ojcb.  ;  amber  turbid,  1024,  acid. 
Albumen  (K»bach)  -625  7„  -  463  gr».  i 
Urea  ...  37 7„        279  grs,  I 

MicroBCopo  shows  very  numoroiis  casts;  much  degenerate epithelit 
and  fat :  i*ery  difi'erent  from  the  urine  wben  he  went  oat  in  December 
last. 

He  agiua  improved  on  the  Bame  iodide  of  mercury  mixture  wit 
nux  and  digicalie,  and  after  the  aueites  had  been  tapped  once 
twice,  but  he  did  not  respond  to  the  drugs  no  «]uiokly  as  on 
previous  occasion,  and  there  wore  cvidoncea  of  IncroaaiDg 
dilatation  and  quickeoing  of  the  pulse. 

Ilowovcr,    by    Juno    13,   and   especially  after    a    paraceal 
abdominis  on  June  1,  the  urine  inoroaecd  to  48, 66,  and  GO  ons.,  anjf 
began  to  contain  little  more   than  a  truce  of  albumen,  giving  a 
relation  to  urea  of  1—26  aud  less. 

After  this  the  amount  of  albumen  became  so  small  that  it  could 
not  be  estimated,  and  the  urine  at  the  bagioning  of  July  want  up  to 
98  and  106  ozs. 

He  now  again  went  out  having  received  full  diroctiona  and 
cautions  as  Co  the  importance^  of  diet ;  but  this  time  be  was  too 
weak  to  work,  and  beiug  dependent  on  others  be  had  more  than 
ever  to  take  what  food  he  could  gel,  and  then  be  was  sent  to  a 
convalasoont  home  and  fed  on  soup,  fish,  meat,  and  what  is  geDerally 
called  th«  (at  of  the  land. 
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He  did  not  improvo  on  it,  liowever,  but  soon  agaiu  got  aseiCee 
and  anasarca  and  viea  confined  to  bed,  and  tlien  he  got  Home 
dooghinK  sores  od  his  lirgit,  wbon  an  attempt  was  made  to  run  off 
the  Suid  from  the  skin  with  tabes;  and  then  he  tboaght  o(  uie,  and 
SoaUy  vafl  again  sonl  back  from  this  oonv&letDoenl  home  to  the 
hospital  to  be  under  my  earn  once  more. 

But  this  time  I  could  do  nothing  for  him,  though  a  more  suitable 
diet  did  some  good,  and  the  3ore»  on  his  lege  healed  ;  but  the  druf^ 
that  hod  beflD  usoful  before  non  quite  failed  either  to  increa^if^  the 
orin«  or  diminish  the  nihumen,  And  eiven  repeated  tAppiu^s  failml 
to  give  them  a  start,  and  ho  remnins  lilce  a,  marah,  Eull  of  water,  nnd 
the  water  ever  atowly  rising  and  ristof;  pubtin^  out  more  and  more 
oomplet^y  the  &rea  of  oombuation. 

And  the  explanation  of  this  i«  fairly  simple  if  we  look  upon 
Brighfe's  diaease  as  a  failure  of  combnatton,  which  again  in  due  CO 
detective  circulation,  vrhich  in  ittt  turn  is  the  roiiult  of  ooUicmia 
overpowering  Bay  a  normal  heart  (acute  Bright's  disease),  or  a»  iu 
thitt  cft«o  a  heart  which  i^row  gradually  weaker  and  weaker  aa  the 
Keoeral  strength  and  nutrition  failed. 

And  it  is  ohviouti  that  with  a  given  amount  of  colWmia  wc  shall 
get  ever  greAter  and  more  disastrouH  effects  on  the  circulation,  outri  - 
tion,  and  metaboli&m  of  the  body,  &s  the  nutrition  and  power  of 
tba  heart  fail. 

Tbco  the  scanty  urine  in  a  meaHura  of  the  obatruclinn  bo  the 
ctrculatioa  in  the  vessels  of  the  kidneys,  and  this  u  an  index  of  ths 
larger  and  more  important  obstruction  to  the  circulation  in  all 
tha  great  mstaboho  tissues  of  the  body,  whioh  is  the  cause  of  the 
ttve  oomhustiot). 
Now  there  can  he  very  little  doubt  that  something  of  this  kind 
aned  in  the  case  of  Bdgar  G.  With  his  6r»t  attack  his  trouble 
.  almost  entirely  fanotinnal,  a  defective  combustion  duo  to  aoule 
ooU«[Ria.  His  heart  was  strong  und  well  nourished,  bin  tiuuea 
were  young  and  uioderatc^ly  well  formed  and  sound,  and  as  soon 
u  ibft  oolUomia  was  cleared  up  by  drags  circulation  and  combustion 
w«ra  reoumed,  and  bo  v/svi  soon  again  in  a  position  to  deal  with 
all  the  albnmens  in  his  food.  Ilenoe  urea  increased,  and  nibamon 
in  tbe  urino  diminished  bill  only  a  brace  was  left,  and  that  trace 
waa  due  to  some  little  irritation  in  a  few  cells  of  the  kidney, 
rsnitiog  Crom  th^  paseage  of  the  albumen,  while  certain  celU  in 
the  liver,  skin,  &o.,  had  sulTorod  a  corresponding  irritation  and 
were  also  slowly  undergoing  regen^iration. 

with  these  alight  cuoepbimitt  be  was  a  sound  man,  and  had 
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only  bo  miUie  rorther  collmmia  impmuible,  by  living  oa  a  une 
frm  clleb,  to  rcimtUD  vr«U  and  strong  aud  be  aa  ia  the  previoui 
mentioned  oaees,  completely  oared  of  his  diseue. 

Uofartuoately,  however,  he  was  aiuible  to  coatrol  bis  diot, 
that  Gollfemia,  in  pliine  of  h«ing  rendered  impotwible,  wa^  aUowod 
to  return,  and  he  was  onoe  more  subjected  to  a  Kevere  attack  of 
defective  combustion,  with  further  damage  to  blood  metebolic  tiMues 
and  kidne>'B. 

And  thiiH  we  find  that  with  each  attack  he  recovered  more 
alowly  and  with  greater  difficulty;  in  his  first  attack  a  mere  clearin{{ 
up  of  the  coUffiiniu  hy  to<lii1e  of  mercury  would  htire  eufficed  U>  free 
the  oapillartea  of  the  kidneys  and  run  off  the  water,  the  hres  would 
at  once  burn  up,  and  the  albumen  be  quickly  reduced  to  a  trace. 

At  the  next  attack,  nutrition  ia  not  quite  ko  good,  and  defective 
nutrition  ineaus  defective  power  of  mu»clu.  eapucially  of  thai  most 
important  mancle  the  heart,  hence  something  more  must  now  be 
done  bo&idoB  clearing  up  the  collemia,  and  nux  v<Muica  hoa  now  to 
be  added  to  ntrenf;thon  the  heart  in  tbia  attack;  also  there  ia  now 
a  slight  but  quite-  diminut  falhng  off  in  the  nutrition  of  the  kic 
and  metabolic  tissoes. 

NevertheleHS,  he  again  becomes  solvent  and  can  agaio  met 
completely  nil  the  albumens  of  hie  food,  and  has  0D0«  mora  a  chai 
of  life  if  he  can  control  bis  diet. 

At  the  next  attack,  buwever,  things  are  still  worse,  and 
both  digitalin  and  nux  vomica  are  required  to  get  the  heart  up 
its  work  :  but  thv'  fires  bum  lower,  the  water  ris«e  hi^er,  and  the 
difficulty  which  the  dniga  meet  with  in  clearing  up  the  colliemia  ii 
greater  nwiug  to  the  increasing  defectiveneHs  of  nutrition. 

And  su  the  issue  is  for  some  days  in  doubt  whether  the  bt 
will  gft  sufficient  power  to  drive  binod  through  the  kidneys  eveo^ 
when  the  coll»mia  hfts  been  removed  ;  if  it  foils  to  do  so  the  water 
will  rise  ever  higher  and  higher,  and  the  fires  will  soon  be  extin- 
guished.     And    under    these    ctrcumstances  comparatively    ama 
matters  sufiioe  to  turn  the  scale  one  way  or  the  other,  either 
the  heart  or  againet  it. 

And  one  of  thetie  i»  no  doubt  the  preseneo  of  a  litUo  fluid  in 
great  serous  cavities,  the  pleura  or  the  peritoneum,  and  these 
hampering  the  function  of  the  lungs,  the  heart,  the  diaphragm,  or" 
otherwise  impeding  the  circulation  in  the  great  digestive  viteera, 
the  liver,  the  kidney«,  and  the  great  abdominal  vosseU,  may  torn 
the  scale  against  the  heart  and  lead  to  its  further  dilatation,  failur 
and  final  defeat. 
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Hcooe  we  aee  that  the  lost  time  the  iodide  of  mercury  succeeded 
in  the  c«80  of  Edgar  G.,  it  only  did  so  with  difficulty  and  after  eTery 
bdp  bad  been  giren  it  by  clearing  the  Hiiid  out  of  the  peritoneom  ; 
Aod  I  have  had  Heveral  hard  fought  cases  ia  which  fluid  in  one  or 
both  pleura  bad  to  be  removed  iti  the  autue  wuy  ;  but  naoh  time  the 
effect  bocamo  lees  and  less,  the  fires  bui-ot  lowoi*  and  lower  as  (be 
metabolic  tissuce  wasted,  and  the  water  rose  ia  thein  over  higher 
and  higher,  asd  the  heart  muscle  got  weaker  and  weaker  and  less 
well  uourislied. 

This  is  the  linal  and  absolutely  hopeless  stage  of  all  Bright's 
diaeaae :  now  it  is  little  use  to  elcar  up  the  collcemla,  for  the 
nutrition  of  the  heart  is  so  had  it  oouid  not  keep  up  a  proper  cirou- 
latioQ,  even  it  thora  was  no  coUeemiu  ;  and  ciroulntiou  being  ho  bad, 
tiis  fluid,  ia  not  ruu  oS  by  the  kidneyn,  and  the  tiasuea  of  the  body 
•r*  liho  a  marsh  with  great  sta^ant  pools  iu  the  serous  cavitiesi 
msd  the  water  end  the  coUaimia  hotween  Ihem  now  quickly  ex- 
^nguish  the  dickering  flame  of  combustion. 

Bui  if  this  18  thi!  common  and  final  ending  of  ordinary  Wright's 
dsMM,  and  if  as  I  said  above,  colliemia  will  produce  mote  and  more 
aatrare  results  in  proportion  as  it  supervenes  upon  nn  otherwise 
more  and  more  defective  circulation,  then  it  follows  that  a  coUs&mia, 
which  would  oot  of  itself  suffice  to  produce  Dright's  disease,  mny  yet 
protlace  it  if  it  chuacos  to  euporrcno  upon  either  a  conditioa  of 
weakness  or  debility  of  the  cardiac  muscle,  or  on  the  other  hand  on 
ft  meehauical  condition  which  mor«  or  !&«.«  seriously  obutruuts  the 
^DersJ  circulation. 

I  think,  therefore,  that  il  is  extremely  probable  that  soma  people 
•nfior  from  Bright's  disoaso  not  booaasa  they  have  more  severe 
ooUnmia  than  those  othem  who  do  not  suJTer,  hut  because  they 
have  ralhur  weaker  hearts,  or  mure  obstructed  circulation,  which 
ftUowB  the  collemia  to  do  greater  damage  to  nutrition  and  com- 
bttstioD  than  il  would  in  an  iodiridual  with  a  normal  aircxtlatiOQ. 

Now  the  special  oondition  1  have  in  my  mind's  eye  in  making 
these  remarks  is  that  of  pregnaucy,  for  hsru  we  have,  etipecially  in 
primiparffi,  a  condition  affecting  the  pressure  i-eUtiooa  in  the 
ftbdomeo,  affecting  the  work  of  the  diaphragm,  the  circulation  in 
the  great  digestive  viscera,  and  the  groat  abdominal  vessels,  playing 
in  fact,  exactly  tbe  part  of  the  ascites  in  the  case  of  Edgar  G. 

Aud  1  find  in  Fagge's  "Mudicine,"  second  edition,  vol,  ii.,  p.  624, 
the  statement :  "  In  women  pregnancy  is  often  the  cause,  as  the 
lat«  Dr.  Lover  ftbowed  many  years  sgo,  ospcciaiiy  in  primiparro,  and 
above  all  when  there  are  twins." 
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The  bearing  of  primipara;  and  of  twins  OQ  the  pressure  relstlc 
of  ilio  a,bdoiii«n  are  loo  ohvtoiis  to  neoil  further  romark,  audit  is^ 
alfto,  T  hope  clear,  a^  it  follows  from  my  firnb  principles,  thfti  poig- 
nancy is  ibn  uiionnous  stimulus,  ospBCtallj  in  young  women  aitd 
primipavA  lo  the  nitrogeaoua  metabolism  of  the  ey9t«m,  anij  this 
means  both  oxeossivo  formation  and  oxccssivo  rotontton  of  tbe  nrie 
acid  in  the  body,  that  U  prairiRion  of  the  material  for  a  more  or  leM 
severe  coUaoraia.  in  the  future.  And  wc  already  know  from  the 
relationship  of  pregnancy  to  headaohe,  epilepsy,  mental  depression, 
Raynaud's  dieease,  Ac.,  an  treated  of  in  previous  chapters,  that 
normal  |)re|;nnnay  m  accompanied  by  retention  of  urie  acid  and  its 
clearance  out  of  the  blood.  fl 

But  if  tbo  prc^^nancy  is  not  normal,  if  there  is  dyspepsia,  and  still' 
more  if  there  19  vomiting,  then  it  follows  aJao  from  my  6rst  prin- 
ciples, that  the  blood  wilt  bticomc  again  a  good  solvent  of  uric  acid 
and  then  Home  of  the  large  formation  of  uric  acid,  or  aome  that  has 
been  already  retained  before  tbe  voiniting  began,  will  pass  into 
solution  in  tbe  blood  and  a  more  or  less  severe  oollfemia  will  result. 
Now  vomiting  is  exactly  one  of  those  tbinf^  whieli,  t  believe,  may 
precipitate  Bright'a  disease  on  pregnanoy.  And  the  following  CM« 
Mrill  illustrate  Hc%-enil  of  thtias  points  : — 

KUen  G.,  age  21,  odtuitted  into  the  Metropolitan  Hoapiial 
under  my  care  on  October  13,  IS95,  being  then  in  tbe  fourth  month 
of  ber  6ntt  pregnancy. 

Her  bi&tory  »ihowad  that  on  September  38  hiomaturia  had 
noticed. 

On  October  I  she  had  several  "  fainting  fite." 

On  October  6,  suffered  from  pain  in  the  left  side. 

On  October  8,  suffered  from  vomiting,  which  continued  np  to 
admisaion. 

There  was  some  anasarca  add  tedema  of  lege  ;  poise,  68  ;  tem  J 
perature,  OS'^  to  lOCf',  irrogular;    heart's  apex  outside  loft  nipple 
line  ;  abdomen,  slightly  distended  ;  uterus,  easily  felt  in  hypogait- 
brium  ;  urine,  1014  :  alkaline,  blood-staint!d. 
Albumt-ii  (Bitbach),  4% 
Urea,  ...  -9°^ 

liOfL  radial  artery  measured  with  the  arteriometer,  1*9  mm. 

Put  on  iodide  of  mercury  in  small  doses. 

October  19.— Pulse,  li  ;  left  radial  measures  1-7  mm. 

October  93. — Pnlse,  73 ;  albumen  to  area  1 — 4  in  place  of  1 — 3 
as  on  admission. 

October  24. — Iodide  of  mercury  in  foil  doses. 


or  nearly  1  to  2. 
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October  26.— Poise,  94  ;  left  radial  1'5  mm. 

Oeiober  80.— Pulse,  96  ;  left  radial  1-3  inm. 

November  B. — Hearb'n  dulne^ii  lias  dimini^hecl  and  apex  come 
into  lo/t  tiipplc  line. 

November  16. — Pulse,  O'i;  left  railiiil  1-6  mm.  There  is  some 
inci-eaeed  heart  duliieea,  apez  huis  f;oDe  agiiiu  a.  little  to  the  left  and 
ihere  is  sonie  increased  oMleina  of  the  legs.     Some  digitalis  f^iven. 

November  19. — Same  condition ;  pulse  88;  left  radial  meaHures 
6  mm.     Iodide  of  mercury  further  increased. 

November  33.— Poise  85 ;  left  radial  1-0. 

November  30.— Pnise  72;  left  radial  1-0. 

December  6.— Pulse  8S;  left  radial  11,  There  is  still  con- 
nderable  cedema  of  the  legs. 

I  now  came  to  the  conclnsion  that  the  iodide  had  twioe  cleared 
[Up  the  ooUsDmin  and  Uiicd  the  capillaries  on  October  30  and 
>}Jovember  23,  hut  on  neither  ocaasion  had  cbist  been  followed  by 
djureais  and  removal  of  fluid,  and  similarly  combustion  remained 
defective  and  albuminuria  profuse. 

The  inference  seemed  to  be  that  the  increasing  abdominal 
preasnre,  and  the  increased  work  that  pregnancy,  now  in  the  sixth 
month,  was  throwing  on  tliu  heart,  prevented  it  reacting  to  the 
removal  of  the  coltsemia.  I  therefore  gave  up  the  attempt  to  do 
aaything  with  drugs  and  trusted  to  nature  with  uric  acid  froe  diet 
aod  rest. 

I  have  no  doubt  whatever  that  if  wo  could  have  cleared  out  the 
ftbdomen  the  iodide  of  mercury  would  ver>'  (]uichly  have  improved 
tbe  oombuation  and  reduced  the  alhumen  to  a  trace ;  and  the 
question  of  terminatiog  the  prof^aocy  was  carefully  considored 
with  my  ooUeagne,  Dr.  Oow,  but  put  on  one  side  as  heing  on  the 
whole  more  dangerous  than  trusting  to  nature. 

I  oooLd  Dot  bat  feel,  however,  that  while  we  were  thus  waiting, 
tb*  kidneys  and  great  metabolic  tissnes  wore  eufferinf;  serious 
damage,  how  Kerious  it  was  difficult  to  »ay.  but  I  knew  from 
previous  experience  that  such  cases  kept  carefully  on  milk  often 
goi  over  parturition  quite  well,  and  that  the  Brighb's  disease  then 
rabsided  to  a  greater  extent  than  might  have  been  espectod. 

Aooordtogly  she  was  now  wniohed  for  some  months,  during  which 
ihe  coaditionB  remained  much  as  before,  thu  pulse  ran  about  80, 
and  Ibe  radi^  artery  measured  from  I  7  to  I'!)  mm.  Urine  scanty, 
loftded  with  albomen  and  a  little  blood. 

In  February,  1896.  after  reading  the  most  interesting  lectures 
iftf  Dr.  Ilaodfield  Jones,  "  The  Heart,  in  its  ralation  to  Pregnancy, 
90 
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rartiirilion,  and  the  Puerjier&l  State,"   (Lancet,  1896,  vol.  i.) 
whicb    I    abnll  bavo   lo  refer  iLgaiu,    I   oiiide   a    farther    careful 
examination  of  th«  becu-t  acd  ouute  to  the  conolusioti  that  the  quiekj 
puUe  rate  with  &  long  nncl  indistinct  6r9t  sound,  and  a  load  seeooj 
sound  both  at  apex  and  liable,  with  increiisnd  dulness  and  apex  dis- 
placemeitt  to  the  left,  meant  some  heart  failure  before  collacniia  anc 
the  inoreoaod  work  am!  pr«»siire  in  tbe  ab<lorneu,  and  I  oooordingh 
pat  her  on  a  mixture  contnining  phosphoric  acid  and  etrj-ehnia,  and 
it  appearod  to  do  some  Httlo  good,  for  th«  polita  on  Fehniary  25  _ 
had  fallen  to  72,  and  the  left  radial  diameter  to   1*6  nim.,  and  ll 
urino  hsid  inci-eiaud  somewhat  to  46  or.s.  per  day,  l>ut  still  there  vrtts* 
as  before  no  practical  resutl  as  regards  the  reiQo\*al  of  annsarc»  and 
improvement  of  combustion. 

On  March  H.  I  examined  tho  blood  and  found 


IIiemt)sIobin  33  %  ] 
Cells   ...         70%  I 


Blood  decimal  '47. 


No  doabt  a  Tory  dilute  and  watei-y  blood  owing  to  tbo  groat  retontioa 
of  tluids  in  the  body. 

And  so  tbingM  went  on  without  any  ruaterial  ohaogc  up  la 
April  iJl,  when  she  was  delivered  of  a  Full  time  living  child  after 
a  fairly  normal  labour,  and  the  foetal  heart  had  beeo  heard  ami 
watched  for  noveral  months  past. 

The  bempBrnture  wan  Hli^htly  railed  after  parturition,  aod  the 
urine  began  at  once  to  increu^c  reachiag  US  ons.  on  the  day  after  it. 

April  24. — Urine  80  ozb.  General  aoasaroa  and  tedema  of  lep 
decidedly  leu. 

May  13. — Teiitperature  now  becoming  normal  after  uterine 
inflammatory  troubles,  but  is  weak  uiler  cbem. 

I'ulae  80  to  90 :  lelb  radial  di&meter  l-O  mm.,  albume*)  only 
•OS  per  cent.  now. 

May  23. — Heing  now  again  under  my  care  ahc  was  pat  baekl 
on  the  mixture  of  pboaphoric  acid  and  slrychniH,  and  the  pulsaj 
iiQproved  and  slowetl  somewhat. 

She  remained  weak  and  aniemic,  but  having  been  in  hoaptt 
a  long  time  she  wished  to  ^o  home,  and  wns  allowed  to  do  i 
continuing  the  mixture  and  the  uric  acid  free  diet. 

July  16. — Saw  her  iit;ain  :  there  is  still  a  oon«idoriUjIo  amount  ot. 
albutneo^  but  she  does  not  wish  to  come  to  tor  treatment  with 
iodide  of  mei-cm-\'. 

Her  uierinu  troubles  were  unfortunate,  tor  though  uo  doubt 
fever  helped  with  oleaiing  up  the  oollcemia,  appetite  and  digest 
TTcrc  much  up&el  by  tbcm,  hence  oahition  and  combostion  reuaine 
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poor,  and  the  heart  did  not  gain  in  atrangth  as  it  otherwise  might 
hare  do  DO. 

This  case  mi(;ht,  i  think,  be  shortly  summod  up  &9  follows  : — 

(1)  Early  first  pregnuncy,  8timul!),tecl  uutrition,  retention  of  nrio 
acid. 

(2)  Some  upact  or  abdominal  pain  causing  nausea  and  dyspepsia. 

(3)  Severe  oolliomia  causicit  high  blood  prussuro,  albuiniauria 
and  hematuria,  id  fact,  acute  BHf^ht's  diseasie. 

(4)  Heart  failuro  beforo  lliu  high  h\voA  preHHure  with  "  (aintiug 
fite." 

(5)  Vomitii^  oithor  with  tbc  "  fainting  fita,"  &  symiitoin  ot 
eneroia,  or  an  exaggeration  of  tho  pi-evii>u»  nausea  anJ  dysptpelA. 

(6)  ConLinuatioQ  of  collutDiie,  bt(j;h  blood  preauure  and  defective 
eomboBbion,  the  latter  being  iocreased  b)'  the  heart  fu,ilur«.  which 
•gftin  wan  uituniu6cd  hy  tho  IncreiiisinK  work  and  increasing  abdomt- 
nal  pressure  of  advancing  prcgnanoy. 

(7)  Cull»mia  partly  cleared  up  by  drugs ;  but  the  heart  ia  ntill 
loo  much  hampered  lo  respond  wlih  a  free  capillary  circulation  and 
»o  oombuDtiou  remains  dufeetivu,  and  albuminuria  uuntinucs. 

(d)  Groat  relief  to  heart  and  circulation  at   terminatioa  of  prug* 

nacey.  bat  unfortunately  digestion  and  mttrition  are  still  hold  dowii, 

anil  so  though  the  water  incroasea  and  the  albumen  diminishes,  ths 

^^beftri  remains  weak  and  nutriUon  and  combustiun  defective. 

^P       (9)  Bcsult.    Prolonged  cardiac  weakness,  debility,  colhEitiia  and 

^^mujcmio,  proloQgeil  dafectivo  coinbiieCioii  uud  puruiauent  daioage  to 

kidneys  and  great  metabolic  tiHRues. 
^m       Frognuttis  v>6ry  biul  for  future;  pregnaucics,  unless  tho  heart  and 
^■liHaea  are  allowed  a  long  time  to  ruoover ;  and  doubtful  or  bad 
ViBVAO  aa  regards  the  continuance  of  life  itself. 

^m  tt  has  often  been  remaikod  that  a  woman  may  suffer  ucvoroly  in 
^■lier  firat  preiguaucy,  but  If  she  gets  over  it  well  [better,  I  feai-.  that 
most  be  than  Mrs.  U.  did)  she  may  sutTur  Uttlo,  if  at  all,  in  nibso- 
qnent  pregtwncies,  and  this  is  no  doubt  due  partly  to  the  fact  that 
the  abdomiaal  walls  are  row  lax  and  the  preagure  and  derange  in  eiit 
f>f  the  abdominal  circulation  are  consequently  \&t^  than  in  the  &r%i 
pregnancy :  but  it  is  uIhu,  no  doubt,  partly  due  to  tho  important 
fact  (bat  tb«  heart  has  had  time  to  hypertrophy  and  get  level  with 
Uw  iner«aMd  work,  and  so  in  fiubauiiient  pregnancies  the  defective 
eombtuition  is  never  so  severe  (even  if  the  collsomia  is  llie  «anio)  as 
hi  the  tint  prvguancy;  and  Dr.  Jones  (prev.  ref.)  tells  us  that  in 
wotaen  who  have  had  many  children  the  heart  rumainti  permancutly 
bypnrtrophied. 
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I  was  greatly  interHSted  and  instructed  by  reading  bbe  leotarea 
I>r.  Jonea  while  thia  case  was  under  my  care,  ss  he  points  Oat  thai 
it  has  been  ghown  that  normal  prof^ancy  coases  hypertrophy  of  the 
left  ventricle,  and  enliirgement  of  the  whole  htwrt;  and  also  thai 
aomei  cardiac  rnilure  from  defect  of  thia  hyperirophy  is  by  no  incana 
on  uncommon  cau»e  of  thu  »igDti  of  heart  wcukncw  ia  prvffuaucy. 

He  alfto  points  oat  most  clearly  the  effeota  of  the  abdomtoal 
preeeuro  of  pro^ntkncy  in  increasin^i;  the  work  of  tho  boart,  and 
shows  that  aimiliir  he&rt  fitilure  nmy  aUo  be  produced  by  abdominal 
tamouni.  Hu  further  suggests  that  a  previous  pericarditis  may  to 
some  «Mes  explain  the  failure  of  the  beM-l  to  get  level  with  its  wor 
in  prsgDuicy. 

He  also  points  out  that  the  heart  may  not  only  fail  dorir 
pregnancy  but  it  also  faiLn.  perbapn  more  often  does  so,  in  the  week"^ 
after  labour ;  and  wc  must  not,  I  think,  here  toec  sight  of  the 
existence  of  post-puerperal  coUiemia  and  itq  possible  effects  on  the 
heart  snd  circulation. 

Dr.  Jones  points  ont  that  this  is  by  some  believed  to  be  doe  to 
some  little  fatty  dcgonenition  of  the  heart  muscle  taking  place 
towards  the  end  of  prcgnauoy  ;  but  I  cannot  help  thinking  that  this 
Is  a  bit  of  doubtful  physiolog;-  and  pathology,  and  that  the  large 
excretion  of  nric  acid  (which  is  CL-rtain  to  follow  the  termination  of 
a  nonnal  pregnancy,  fed  on  nrdinan>-  meat  food — post-puerperal 
ooUoiuiia)  which  as  we  have  ueen  probably  aoeonnts  for  the  greatly 
increased  danger  of  giving  ehloroform  at  this  time  (chapter  viii., 
p.  297)  also  iLucouiits  tor  the  frequency  ot  lit-art  failure  apart  from  i 
chloroform,  and  one  of  Dr.  Jones'  cases  of  death  after  de]ivei]^| 
greatly  resembles  in  its  eymptoms  post-chloroformal  syncope.  ^™ 

The  drugs  that  Dr.  Jones  finds  useful  in  these  oaM«  are  iron, 
strychnia,  digitalis  and  nitrite  of  amyl. 

If  I  may  draw,  in  passing,  one  practical  conotosion  from  the 
(acts  and  obBorvations  it  would  be  that  all  women  who  have  tl 
least  sign  of  cardiac  defect  or  dc-biUty  should  bo  kept  throu^ont 
pregnaney  on  a.  uric  acid  free  diet,  to  prevent  qb  far  as  possible,  the 
addition  of  ooUicmia  to  these  other  heart  difficulties,  either  during 
or  at  the  end  of  pregnancy. 

And  indued,  I  think  that  all  pregnant  women  might  with  advan- 
toge  be  kept  on  suoh  diet,  for  even  if  by  mesuis  of  digitalis, 
strychnia,  etc.,  you  can  prevent  the  heart  from  failing,  that  doex  not 
in  presence  of  collffimia  make  oombostion  realty  good,  and  as  shown 
fay  the  very  high  arteriometer  measurements  in  the  case  of  Mrs.  0.. 
the  arterial  system  is  subjected  to  very  groat  pressure  and  strain. 
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Tbera  w  not  the  least  doubt  that  pi'egimnt  womeD  c&u  live  on  a 
uric  Boid  free  diet,  for  I  huvo  conduct&d  aoi  a  few  of  bhem  safoly 
ihroagh  it  on  an  almost  abaoliitc  milk  di«t,  and  we  see  by  the  quota- 
tions already  given  on  pp.  '222  and  287  tlmt  tbey  can  often  do  so  witli 
coonnom  lulvanlago  and  relief  from  tbo  very  circut3.l>tou  troubles, 
high  blood  pressure,  and  general  congestion  of  wliioL  I  vfna  just 
speafcipg ;  even  if  we  may  not  throw  in  a  greatly  diminialied  chance 
ot  acute  Bright'x  disease,  and  thi»  Uat  consideration  would  spofiiatly 
mark  the  volua  of  saob  diet  in  pritiiiparn. 

I  would  suggest  also  while  the»a  cases  are  troth  id  our  miuda 
thai  heart  failore,  in  other  conditions  than  those  met  with  in  preg- 
nant women,  may  allow  of  the  production  of  sortoualy  defective 
combustion  (Bright's  diseaeej,  by  a.  QoUsmJa  that  would  not  by 
iiaeU  have  duffic«d  to  produce  it,  and  that  in  fact  heart  failure  is  an 
imporiani  oonlributiug  caaae  of  snob  failure  of  combustion  ;  tliv  bud 
pro^oais  of  heart  failure  in  Bright 's  disease  is  well  known,  bnt  this 
heart  (ailoro  may  have  actually  preooded  the  defective  combustion, 
and  been  one  of  its  causen.  Heuce  the  relation  of  Bright's  disease 
10  fevortt  may  be  a  double  one,  first  to  the  post- febrile  cuUasmia 
already  meatiooed,  and  seoond  to  tbo  wealieaed  and  debilitated 
heart  maaele  which  bo  many  fevers  also  leave  behind  them. 

If  the  oollffimia  is  slight  and  the  heart  strong  there  will  he 
nrarely  a  temporary  bradycardia  with  suhuurinal  Ivmperature  as  the 
Kgo  of  defective  oombustioa ;  but  if  the  colleemia  is  severe,  nod 
eepeciolly  if  the  heart  muBcIe  ie  aleo  weak,  we  shall  have  more 
tlecidiyl  and  prolonged  intarferenoe  with  combustion,  shown  not  only 
in  sohDormal  temperature  with  a  quick  and  often  irregular  pulse, 
bat  with  varj'ing  degrees  of  albuniiniiriik  mid  dimiuiahud  urea  up  to 
what  we  hare  been  accustomod  to  call  undoubted  Bright'^  disease ; 
M>  that  every  post-febrile  and  colheiiiic  brudyoardia  is  Bright's 
disease  in  epitome,  and  dltTerK  from  it  tuersly  in  degree.  Thus 
Bonte  Brigbt'a  diwiuse  nuiy  he  not  only  acute  oolloemta,  but  acute 
ooUamia  with  ita  oombuation  effects  intensified  by  a  weak  heart; 
and  this  weak  heart  will  be  either  capable  of  improved  nutrition 
and  better  work  or  not  capable  of  these.  If  it  is  not  oapable  the 
oaae  goes  rapidly  to  the  had,  as  there  is  no  possible  means  of  stop- 
ping the  defeotivu  combustion,  and  as  we  have  seen  above  even 
recnoviug  the  colUomia  may  not  bo  siifiioient. 

I  f  on  the  other  hand  the  lieart  has  been  only  temporarily  disabled 
and  with  removal  of  the  mvcbiinical  cause  of  such  disablement  can 
attain  to  Improved  outrition  and  power;  combostioa  will  improve 
•omewbat,  even  in  epite  of  the  coUsjmia,  and  with  improving  com- 
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faustioa   the  coUffimia  itself  will  be  diminished  or  cleared  awa^' 
hence  me  shall  get  less  defeotivo  coiniiustion  exbendiag  over  a  loo^' 
time  (chrouic  Bnght'ti  {Uuease). 

Bot  here  ngain,  also^  thsi-c  cvoDtunlty  comes  n  time  when  tbe 
ntttrition  of  the  heart  muAcIe  is  sn  IkliI  that  satisfactory  otr«ulation 
and  cojubufttion  are  no  loiij^ctr  pouitible,  and  then  coUtetuia  tsd 
hydrtcnii*  finally  put  out  the  fires. 

We  have  here  than  standing  out  clear  aixi  plain  the  two  condi- 
tions whicU  in  any  given  casc^  of  Brigbt'a  difteane  may  render  tt 
impoasible  to  cure  by  uicuos  of  the  iodide  of  merour>'  (1)  the 
aooidental  evil  effects  of  the  drugs  themselves  on  digestion  and 
nutrition,  and  ("3)  heart  faihirc. 

1  think,  after  a  conwderation  of  thetie  ca&ea  aod  the  effectii  that 
drags  pro<luce<l  in  tbcni,  wc  can  sco  pretty  clearly  the  mtda  point* .^ 
in  the  pathologi,-  and  treatment  of  Brighl's  diftcase.  H 

Brigbt's  disease  h  but  a  nnme  for  the  defective  combustion  of 
albuminous  Cisttaea  and  foods  which  dofectivQ  circulation  produces.^ 
And  the  oauso  of  the  defective  circulation  ia  uric  acid  present  idfl 
colloid  lorm  and  Dbstnictiii^  Lht;  capillaries. 

The-  defective  combustion  i-t  at  first  functional,  and  with  the  re- 
moval of  itK  GJiime  it  soon  liomcs  to  an  end. 

But  aftur  it  haa  continued  stome  time  it  produc«H  atrophy 
tissue,  as  showu,  for  instance,  ))y  Sommolu  in  the  caac  of  the  skin^ 
and  then  combustion  must  alvvaya  remain  defective. 

Within  th«  limiut  imposed  by  ibis  pathology  we,  having  almost' 
absolute  power  over  uric  acid,  have  also  almost  absolute  power  over 
circulation  and  combu»tion. 

This  pathology  suffices  to  explain  the  relationship  of  Bright'1 
disease;  to  all  other  diseases,  and  also  to  diet,  exercise,  clothing, 
climate. 

Migrmoo  wil^  its  slow  high  tension  puUo,  its  low  surface  iexst^ 
perature,  it«  falling  urea,  its  inci-easing  albuminuria,  diffeca  from 
Brigbt's  disease  in  degree  only ;  prolong  it  over  days  in  place  of 
hoiu3  and  you  have  the  full  length  picture  of  Brigbt's  digeasc,  and^, 
as  we  bave  seen,  the  one  only  too  often  passes  into  the  other. 

Then,  also,  the  treatment  of  the  one  is  exactly  the  treatmeot 
the  other ;  clear  the  blood  of  uric  acid  and  froo  the  oapilUriee  an 
yon  have  cured  either  of  them. 

The  treatment  of  migraine  is  to  clear  tbe  blood  of  uric  aold.  and' 
so  order  the  diet  as  not  to  be  ixinlinually  introducing  into  tlitt  body 
an  excess  of  it,  and  nothing  uioro  need  1)c  done  for  Bright's  dififlflfw 

Any  drug  that  clears  the  blood  of  uric  acid  will  do  what  is  n- 


^Mtred,  but  if  it  fajisto  clear  the  blood  it  will  he  useless,  and  w«  have 
^iWctnj  to  cousider  which  drug  is  most  likely  lo  succeed  under  the 
^ondilioQS  present  in  a>  t^iveo  ca»k. 

Tbe  dnigs  I  bava  used  uiay  not  be  the  besb,  some  other  metal  for 
tiutanoe,  may  have  more  power  than  mercurj* ;  aad  we  want  a  claai- 
UDderetandiog  of  their  mode  of  aotion  and  not  a  mere  blind  follow- 
ug  of  a  ijiveu  prescription. 

The  pi-e-albiiminnrio  sta^e  of  Mahotited  is  simply  migraiue  and 

ihe  funclioual  troubles  that  accompariy  it,  the  headache  being  more 

or  leoii  miu-lied  according   to  th<J  development  of   the  anatomtca] 

factor  (fine  chapter  vi.).     And  the  trantiition  from  this  to  Bright's 

disease  is  but  the  development  of  migraine  into  morbuii  Brightii, 

which  con  be  seen  almost  every  day. 

H.      The  fall  of  urea  at  the  ooset  of  Brifiht's  disoaec,  upoD  which 

^Semmolalayn  so  much  Btress  la,  tike  the  con-espondinf;  fall  infati^ne, 

in  migrttin«,  or  any  temporary  collu^ntia,  a  ml^asure  of  the  detective 

combustion  which  colleemia  and  obstructed  capillaries  produce. 

If  wc  can  succeed  in  reiuoring  the  coUcomia  wo  shall  eeo  a  oorre- 
^KXiding  risie  of  un^a  juAt  &a  oocurd  naturally  thtt  day  after  fatigue 
(figs.  39  and  40),  or  in  Bright'ii  disease,  as  fihown  in  the  case  of  Lily 
T.  above  given,  and  the  same  dnigs  will  also  prevent  fatigue  u.m]  tbe 
^U  of  urea  that  accompanies  it  (lig.  41). 

The  faet  that  the  amount;  of  alhumcn  in  the  urine  is  absolutely 
proportional  to  tbe  defective  combustiou  but  in  no  way  dependent 
upoD  the  kidney  lesiou  accounts  for  the  points  so  ably  insisted  upon 
by  Semmola,  and  also  lor  the  fact  that  by  contioUing  combimtion 
weoan  often  reduce  the  albumen  to  a  mere  trace  in  a  week,  while 
the  kidney  lesion,  even  if  capable  of  repair  at  all,  must  obvloueJy 
t&ke  a  much  longer  time. 

.-Vtui,  further,  the  etfect  we  thus  prmhice  in  pathology  has  its 
abaolulo  oountcrport  iu  physiology,  as  we  are  thoi-o  able  to  contorol 
the  formation  and  excretion  of  urea  from  day  to  day  and  hoar  to 
boor  by  coutruUing  the  uric  acid. 
H  And  ia  migraine  wich  albuininuriu,  which  comes  between  tliu 
two,  we  can  prevent  all  trouble  by  a  diet  which  prevents  excean  of 
nrio  acid  from  finding  its  way  into  the  blood. 

»'rhe  relationship  of  Brigbt's  disease  to  acute  fevers  is  simply 
ll«  relation  to  the  defective  combustion  of  post  febrile  collwrnia: 
•vary  fever  oauseti  retention  of  uric  acid,  as  we  saw  demonstrated 
ID  4  most  intareatiog  manuor  in  the  case  of  measles  previously 
(p.  446). 
At  the  end  of  the  fever  there  is  a  plus  excretion  of  uric  add 
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to  a  correaponding  amount,    producing  as  it   pasaefl  througfa 
bluod  obatructud  capilUrtes  and  detvctive  combustion  to  » 
ponding  extent. 

I  havo  Also  pointed  out  that  iu  the  cftM  of  other  uuto  fo 
there  is  not  vary  rarely  a  temporoj-)*  albuminuria   oo    one  or  Ewt^i 
of  the  days  of  subnormal  temperature  that  immediately  follow  il ; 
the  subooriiml  tempeniture  is  n  n\g,n  of  ils&oJent  oomboation.  mad.' 
the  albumen  when  present  is  but  auothur  sign  of  the  eame  thin^. 

It  follows  from  this  reasoning  that  the  ohanoe  of  albnminoria 
nnd  nephritin  following  scarlet  lever  dept-udtt  partly  on  the  quantity 
ol  uric  ucid  available  (or  solution  iu  the  blood,  and  this  in  Uun 
depends  upon  tlio  diet  both  before  and  during  the  fever. 

In  this  oonncction  it  would  be  of  great  interest  to  observe  wbelb«r 
vegetarians'  have  immunity  from  these  aequelaj,  and  my  expeneooe 
BO  far  afl  it  gooit  is  decidedly  in  favoui'  of  ibis  being  the  cue. 

The  same  fact  explains  also  the  well-known  ixuportanoe  of 
ahflolute  milk  diet  during  the  soume  of  tUo  fovor. 

Several  years  ago  I  came  across  an  observation  made  by  Prof, 
von  JalcHcb  in  an  article  on  kidney  diseases  in  cliildreu,'  wbicfa 
has  seemed  to  me  to  be  of  immense  interest  from  uiy  point  of 
view;  for  after  naming  a  considerable  aumbor  of  drugs  as  practi- 
caUy  useless  he  goes  oti  to  say  that  only  with  regard  te  ono  drug 
would  he  be  inclined  bo  make  any  exception,  viz.,  lULboylate  of 
soda,  for  be  hits  been  decidedly  impressed  with  the  idea  that  oiM* 
of  scarlet  fevor  treated  euergutically  and  from  the  very  bagiDolag 
of  the  disease  with  salioyi  preparations  have  not  only  ba<i  thoir 
dangers  iu  geuumt  dimiuiabud,  but  have  that  speoiaUy  daogerouaj 
compbcation,  scarlatinal  nephritis  banished  (rom  tbeir  oourse.  I 

If  this  obsorvabioii  should  prove  to  bu  correct  it  would  amount 
almost  to  a  deuouatration  of  my  point,  for  if  uno  acid  instead  of 
being  stored  up  during  the  lever  is  alaadily  eliminated  by  the 
aotioa  of  salicylate  as  a  solvent,  ibere  would  obviously  be  little  or 
none  left  to  get  into  the  blood  at  tbe  end  of  lb«  furor  and  produoa 
ooUgemia  and  defective  combustion,  albuminuria  and  nephritis.         I 

We  hhvo  hero,  I  tbink,  an  important  iodioatioo  for  the  troatmeak 
of  many  febrile  diseases  besides  scarlet  fever,  though  in  all  of  them  i& 
would  no  doubt  be  a  still  greater  advantage  to  bare  beeo  on 
acid-frOo  diet  lot  some  years  before  tbeir  ooeet. 


'  In  making  tbix  Dbncn-fttloii   it  vritl  1m  lUHMmry  to  diiittnguish 
ngotarians  who  e^t  agg*  ami  drink  tea  and  thou  vrtio  am  on  a  ado  acid-tn« 
diet.     Soo  obap.  Kvil. 

*  JMittKhen  UedkmUchtn  Woehmtehrifl,  ISSS.    Naa.  40  and  4L 
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Before  leaving  these    subjects,    I   must    jast  mention   a  case 
narimtod  by  SemmoU,*  bacaueo  it  JUustratea  several  points  I  wuit 
to  mkke  M  elear  as  possible.      A  vroman,  about  tho  cUmootcric 
period,  goee  (o  see  a  medical  maa  on  accounL  of  feeling  ill,  aud 
haviog  a  liUte  skin  eruptioit.  be  exaniiuos  bet  water  and  dnds  sugar  : 
he  therefore  pate  her  on  a  diabetic  diett  bui  after  some  weeks  she 
j     tatla  Qo  bettor,  and  comes  to  Sommola,  who  finds  that  she  has 
I      now  DO  gtyooauriu,  bad  an  albuminuria  in  its  place,  and  he  there- 
upon makes  the  most  inBtrtiotive  r«mark,  that  we  are  oob  dealiog, 
either  with  diabetes,  or  with  Blight's  ditjea-se.  but  with  a  failure  in 
oombostioQ,  iM.,  with  a  failure  in  the  metabolic  ivctivity  of  the  liver, 
■•kin,  fte. ;   giro  sach  a  patient  excess  of  &ugar,  she  would  have 
B^yoOBDria,  or  exceoa  of  album  inoids,  albuminuria,  and  I  tiball  havtt 
Fte  maolioD  an  exactly  parallel  cjbse  in  the  next  chapter,  and  for 
a  case  in  which  strict  diabetic  diet  stopped  glycosuria  but  produced 
tdboraiDaria  in  a  woman,  »t.  64  (=iec  lin'tish  Medical  Jnurtuil,  1K96, 

rvol.  ii.,  p.  1443). 
The  relationship  oi  Bright's  disease  to  diet  is  situply  its  relation* 
•hip  to  the  amount  of  uric  aoid  formed  and  intitiduced  into  the  body 
by  any  diet,  and  which  is  available  at  some  future  time  in  tho  life 
htatory  of  that  body  (or  solubioti  in  Ihe  blood. 

The  more  uric  acid  thnc  is  thus  formed  aud  introduced,  the  more 
ueriain  is  it  that  at  some  future  time  it  will  be  in  cxoesa  in  the  blood. 
K  Bat  if  a  man  is  killud,  Eiay  by  accident,  in  thf  prime  of  life,  be- 
Vl&re  hit  metabotism  haa  begun  to  tilaokeQ,  he  may  never  have  any 
exoaas  in  his  blood  at  all,  (or  the  continual  introduction  of  the 
stimulant  uric  acid  keeps  his  blood  clear,  bhouKh  it  ever  accumulates 
ia<>re  and  more  in  bis  body, 
B  But  beyond  a  o«rtain  point  this  stimulation  and  accumulation  is 
BO  longer  possible,  for  the  umcbine  is  only  wound  up  to  go  for  a 
certain  small  number  of  years,  even  if  the  gradual  a,ccumulabion  of 
urates  in  various  organs  and  tissues  does  not  of  itself  sulliou  to  clog 
the  wheels  and  causu  diminished  etbcioncy  in  various  functions  ;  and 
then  he  will  hare  a  gradually  inareasing  ooilnniia  and  all  the  worst 
results  of  dufeolive  meLabuliKm  including  Brtght's  disease,  will 
gradually  make  themselves  evident,  and  this  dofoctivu  combusliuu 
will  OS  wo  have  seen,  bo  piocipitated  or  increased  if  he  has  also 
maoaged  in  some  way  or  other  to  strain  or  weaken  his  heart. 

Bat  almost  the  same  thing  miiy  oucor  to  him  muoh  earlier  in  life 
if  he  geta  an  upset,  such  as  a  fever  or  a  severe  accident. 


ArehiFtt  de  Plij/ticlOTit,  1869. 
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The  fever  caums  a  fluctiiatioa  in  aric  acid  and  the  colLetiiia 
■which  (oUowu  it  may  so  luwcr  liis  autrition  that  it  guta  down  acd  ta 
nnable  to  rise,  and  then  all  his  urate  accumulationa  will  come 
through  his  blood  and  evm-  further  and  further  deprefls  his  comhu!^- 
tion  and  lower  hix  nutrition,  and  he  soon  finds  Chak  be  has  Bright'^ 
disease,  diahetes  or  other  chronic  condition  of  deficioat  oumbustion 
<see  chapter  iv.}. 

Such  a  coiidibioa  of  things  is  very  often  aemi  after  infiueasa,  hut 
any  fever  may  act  in  the  same  way  nod  produce  the  same  resulK. 

An  ancidonl,  again,  such  a^  a  broken  leg,  espeoially  if  it  OODiee 
near  thu  tiui*;  of  life  ut  which,  in  au.v  oilsv,  autriUoa  would  naturally 
begin  to  fail,  wilt  often  serve  to  precipitate  the  same  state  of  things. 

And  this  condition  of  lowered  oouibustion  and  defideot  nutrition 
ia  just  (hat  in  which  any  microhe  that  comes  past,  U  able  to  take 
root  and  flourish,  and  the  auQcrur  soon  finds  perhaps  that  phthisis 
or  some  other  reiiorohic  malady  is  adde<l  on  to  his  list  of  troablcs. 

This  is  proliably  the  way  in  whicli  some  fuinilies  of  children  yel 
one  iliaeftse  after  another,  until  they  have  run  through  nearly  all  th« 
exanthemata,  each  fever  leaving  behind  it  a  depression  of  nutrtBon, 
vrhivh  prudisposcu  thorn  to  take  the  next. 

In  a  word,  Bright's  diijeuHi)  is  a  result  of  our  meat  eatm;  and 
ODT  tea  drinking  habits,  and  as  these  habits  are  common,  so  also  is 
the  disease,  and  much  more  common,  I  believe,  than  available 
statistics  at  all  serve  to  demonstrate. 

Tho  reintionship  of  iJright's  disoaeu  to  exercise  is  not  veiy 
intimate ;  but  exercise  when  it  produces  fatigue  prodooes  also 
'ColIcDmia  and  mi^^raiuc,  and  migralDt-,  especi^ly  if  aooompanted 
albuminuria,  is  but  the  first  »tage  of  Bright's  disease. 

But  the  elTevt  of  exereiso  is  dependent  on  diet,  i.e.,  on  th«re 
being  some  arlo  acid  available  for  solution  in  ihe  blood.  On  a 
vegetarian  diet  or  one  in  which  inilk  is  the  only  animal  food,  exercise 
cannot  produce  severe  coUuciiiia,  and  tfavn  it  will  produee  relatively 
little  fatigue  and  no  headache  or  albuminuria ;  so  tbat  it  is  only 
when  indulged  in  by  those  whn  live  on  a  diet  oontaioiog  moch  meat 
and  tea  that  uxurcisc  and  fatigue  can  do  hunn  (see  chapter  viii.). 
I  botievu  that  thu  albuminuria  which  uxurcisu  produces, 
]»-oaght  about  in  exactly  the  same  way  as  the  fall  of  area  and 
fetigae  vhich  it  also  prodtiCf^>s. 

The  fall  of  m-ea  in  proof  of  defective  metaboUemand  eomhusttof 
and  oorry  this  a  littlu  further  wo  sliall  got  not  only  deficient  form 
tion  ot  urea,  but  the  albumen  of  the  blood  will   be  imperfect!] 
motaboliBed  and  will  b«^in  to  dlffiioo  and  be  passed  in  the 
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ukd  carry  it  one  step  furtlier  stUl,  and  tht;  blood  clomonbii  tbomaulv&s 
will  begin  to  disintegiate,  ood  we  gel  paroxysmal  hsenioglobiauha  or 
its  equivolont ;  and  of  thi»  the  causatioo  Is  in  all  caoes  the  same, 
aatnely,  defective  combiuition  from  defective  oirculation,  which  Bga-in 
it  doc  to  CXC6S8  of  uric  acid  in  the  blood,  which  explains  the  cxctiss 
of  uric  acid  found  in  the  uriue  in  lb(;.-4e  uaiws. 

8p«aking  of  migraine  reminds  me  that  fatigue  has  often  hcon 
obmrved  to  precipitate  in  exactly  tho  samo  way  the  fits  of  cpilRpsy. 

CloUuDg  affects  Bright's  diftBasa  ntersly  to  a  slight  extent,  accord- 
ing ae  it  ai:t«  with  oolliutuia  in  uiuaing  u.  tloGoiunt  ciroulution  in  the 
ofch),  and  thereby  pi-omotes  a  deficient  metabolism  in  this  important 
tUsae,  or  according  its  it  acta  a^^ainst  Iho  uric  acid,  and  tnnds,  as  for 
iosiaocc,  the  warmth  and  eqii&blo  temperature  of  bed  does,  to  keep 
ibe  tkiu  wel[  supplied  u-itli  blood,  in  spite  of  a  certain  amount  of 
TMcolar  obstruction  by  uric  acid. 

Clothiii>;  which  is  too  warm  promoter  coll^eniia  by  increasing  the 
alkaiinity  nf  the  blood ;  on  the  other  hand  clothing  which  is  too 
Hgbt  wiU  causa  retention  of  uric  acid  which  will  be  followed  at  eome 
fQtur«  time  by  uricaoidusniia  M.nd  L-ollivmiA.  But  when  there  is  not 
much  aric  acid  in  the  body  to  he  affected  by  clothing  its  chief  effect 
k  to  keep  ap  the  tompcratmu  of  the  skin  and  to  some  extent  to 
antagoaise  the  evil  effects  of  iiricacida>mia. 

Climoto  acts  in  very  much  ibc  nB-mc  way,  for  cold  and  damp 
chill  the  sldD  and  aUo  cause  increased  precipitatioo  of  colloid 
aiic  acid,  thus  in  two  ways  tondiuf^  to  diininieh  its  nutrition  and 
iDetabolistn.  Therefore  a  cold  climritc  lUdR  uric  acid  in  producing 
defeoti70  fuoolioo  and  nutriuun  and  eventual  atrophy  of  the  skin. 
while  a  warm  ooe,  ou  the  other  hand,  tends  to  prevent  these  effeote  ; 
bonce  Dr.  Solly  (prev.  ref.,  p.  170)  is  right  in  recommending  n 
warm  dry  chmate. 

Then.  ^ain.  a  climate  in  which  there  arc  great  and  sudden 
6uclaal4oos  of  Usmpcraturu  is  one  in  wliioh  there  will  be  corre- 
sponding fluctuations  in  the  excretion  of  Drio  acid  and  in  the 
wnount  pa«uDg  through  the  blood. 

A  steady  elimination  kef<ping  pace  with  formation  and  introduc- 
"^tioo  is  bettor  :  but  best  of  all  in  the  same  steady  elimination  with 
lilUe  or  oo  introduction,  so  that  the  liody  aitd  blood  geb  clear,  and 
remain  so  continually. 

With  reigard  to  atrophy  of  the  skin  so  much  stress  has  been  laid 
upon  its  thinnesfi  and  wa^tting  in  Bright's  diBsase  by  the  late 
Frofewor  Summola  and  uthurs,  that  it  occurred  to  mu  ihut  tt  might 
I  po*8tt>I«  to  measure  the  thiokness  of  the  skin  in  the  Uving,  and  I 
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Siooor^agly  nveai  to  Mr.  Havrksley.  and  he  made  an  instrument  for 
me  whiob  bu  colla  a.  "  dviinimftcr,"  by  wUpbing  ooo  Uited  by 
scientific  instrumeot  makers  for  iiiea»uriiig  tbe  thiokneas  of  micro- 
seopic  glasses  ;  aad  with  thtu  I  have  mode  a  fevr  obsorvationB  whiob, 
so  far  as  tboy  go,  show  a  relatively  thin  skin  in  Brigbt's  diaeaaa. 
Thus  May  P.,  aged  11  yuarx.  iu  the  laitt  HlaKc  of  BriRht's  diaeaae 
(large  palo  kidney),  had  a  skin  measuring  ^-g^  millimeter ;  wliile 
Martha  V.,  o(  tbo  same  age,  ein-gi«al  pa-tient,  with  periostitifl  and 
macb  wasted,  bad  u  skin  of  j^  inilliitioter,  both  measared  on  the 
back  of  the  hands. 

It  is  obvious  ttiab  this  patholugy,  which  inaketi  Blight's  dlaeaeo 
a  defe&tjre  cocobustion  througboot  tbe  tisaaea  of  tbe  body,  while 
thit  eombuBtioii  is  largely  influonood  by  urie  acid,  and  is  thenforo 
to  a  bugs  extent  within  our  control,  makes  the  prognosis  to  this 
disease  not  only  more  dednite  aud  distinct,  but  altio  more  bopefuL 

When  Bright's  disease  is  acute,  and  wheu  we  see  it  before  bope- 
lesA  structural  ehanj^es  have  taken  place  in  the  heart  and  great 
metabolic  lisKueR  there  iii  only  one  way  in  which  we  may  fail  to 
cure,  and  that  is  by  failing  to  clear  the  blood  of  uric  acid ;  bot  with 
the  knowledge  we  ka,7e,  and  still  mere  with  the  kuowlodgo  wo  may 
soon  hope  to  acqitiro,  thia  ftiilui-e  ehould  be  quite  rare,  aud  tbere- 
fore  the  prognottiR  of  thn  ncuLc  diHoase  whoo  80on  urly  is  fairly 
good. 

In  the  chronic  diseaee  or  in  i^vaneed  stages  of  the  aoutv.  euru  is 
iiupoasible  ;  but  wo  cad  aluioet  eortaioly  prevent  the  miwhief  from 
going  any  further,  and  by  diminishing  tlie  metabolic  needs  of  the 
body  oan  hope  to  prolong  life  with  a  fair  amount  of  eomfort  and 
happiness  to  something  near  its  nattirikl  term. 

Aft  regards  trenUnont,  theix^  in  only  one  indioatioa,  vis.,  to  otear 
the  blood  of  uric  itcirl  and  kettp  it  cU-ar,  and  beside  this  OHO  all  other 
iDdications  sink  into  abBolute  ins^ignilicance. 

No  doubt  it  is  of  some  importance  to  keep  the  surface  warm  by 
moans  of  oliinate  and  clothing,  and  so  neutralise  (o  some  extent  the 
e^'il  effects  of  ob»tnicted  captllarieB  on  the  oatntioo  and  function  of 
the  skin,  and  heat  aleo  directly  diminishes  colUcmia  ;  but  urio  aeie 
controls  the  oiroulatiou  in  all  the  tissues  of  the  body,  and  not  in 
only,  aud  we  must  never  saorifioe  the  greater  to  the  leas,  as  wi 
done  in  the  case  of  Ada  V.,  where  the  hot  air  baths  given  for  ths 
good  of  the  skin  were  allowed  to  keep  the  blood  flooded  with  nrie 
aoid  (sea  fig.  63)  to  the  detriment  of  all  the  other  tissoes  aad  their 
metabolism. 

Hie  drug  OD  whiob  I  ohiefly  rely  to  clear  tbe  blood  of  utu 
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aod  it  -will  have  Iwen  Seen  tbut  I  hav«  used  it  for  this 
pOTpoee  both  in  phy (biology  iimt  patliology. 

The  icxliile  of  mercury*  hUo  tieitins  W>  be  more  powerful  thswi  other 
wile  me  we  bare  the  combinecl  retentive  action  of  iodine  and  tncroui'y 
(4«e  figs.  17  und  U). 

Given  freely  and  where  it  id  well  taken  and  does  not  cauae 
QMnmrialiam  or  giLStro-intetttiiial  dislurbanco,  it  will  not  very  often 
be  fotmd  to  fail  in  olearing  the  hlood  of  uric  acid  and  freeing  the 
MpiUarieB. 

When  it  qni«kly  caus«s  mcrouriaJisiD,  or  when  it  causes  gastro- 
intMtiaal  irntattan  and  diarrhcBa  or  iiicreaseii  any  that  was  proviously 
praKQt,  it  quite  fails  either  to  clear  the  Mood  of  uric  acid  or  to  do 
Um  leoai  fCDod  for  tbo  Brif^ht'e  disease, 

I  bad  an  instraotiTe  case  with  i-ofei-ence  bo  these  points  under  nay 
otn  Ik  few  yoani  ago,  of  a  man  who  had  been  in  India  and  miffered 
from  dysentery  and  who  cauie  under  iny  care  suffering  hoth  from 
ehroaio  dysentery  and  from    chronic  Bright's   disease    (large   pale 

kidney). 

I  flhould  have  no  doubt  that  hia  Bright'^  di&aase  (i-e.,  defective 
oombafltion)  wa»  the  resuit  of  ihii  intestinal  irritation  with  the 
dmnio  ooUsmta  which  it  helped  to  keep  op. 

I  treated  the  dysentery  with  astringent  iujuotions,  and  having 
ffifl,  it  within  moderate  limits  I  ptx>ceeded  to  try  and  treat  the 
Bright's  disease,  and  among  other  things  I  used  the  hst.  hydrarg. 

hlor.  c.  pot.  iod. 

This  for  about  a  week  appeu.rod  to  do  Rood,  it  lowered  hia  blood 

pressure,  freed  hin  capillaries,  and  increased  his  combustion;   but  at 

the  end  of  that  time  the  dytiuntonc  trouble  increased,  and  then 

Uie  drug  soon  lont  all  power  over  uric  acid,  the  capillarieB  and  the 

■  cornbuHtion. 

Wheu  uieroury  or  its  iodide  fail  from  these  causes,  other  metals 
may  he  tried,  but,  as  I  have  pointed  out,  they  all,  like  mercury  cause 
or  are  apt  to  caiwe  intestinal  initation  and  to  fail  iu  the  t4anio  way. 

The  best  bbiug  to  do  ia  this  case  ia  to  treat  the  gaatro-intestinal 
troables  directly,  and  when  they  liavc  beea  got  into  a  quiet  statu  to 
give  aalioylatefi  and  acids,  ae  in  the  case  of  Charlotte  W.,  or  gaetro- 
fattestiosl  trouble  should  he  treated  witb  salicylates  and  bismuth,  and 
acids  given  later  on. 

There  is  also  probably  uo  objection  to  a  little  opium  tor  tho 
iotestinal  troables  so  long  as  it  is  given  with  the  salicylates,  which 
wiU  prwveot  its  dangerous  i-obound  (see  chapters  ii.  and  iii.  and 
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I  am   indebted   to  my  collengtie.   Mr.  D.  H.  Goodsallr  for 
obscrration    that  motcui-j-  does  Dot   snlivato  or  ciuidc   the  otber^ 
troublea  of  mercurinliftin  »o  long  as  iron  in  given  with  it,  and  be 
gives  tboiii  together  an  the  peicblorid^s,  cr  the  eulpbate  ot  iron  with 
Bulphabe  of  magnef^in  conciin^ntly. 

I  faikvu  not  mynclf  had  any  (^xperiotice  of  Ibis  trealmiiDb,  but  as 
rogarda  urio  acid  the  two  tnotais  act  in  the  same  way.  iind  mercury 
is  BUtib  a  powerful  remedy  in  Blight's  disease  that  auythiug  Ibafc, 
will  enable  ii»  to  oontinue  its  administration  may  be  pno«t  valoabla^ 
I  HCB  al»o  that  a  similar  cnmhinatinn  of  the  pui^hlondc!<)  of  these  twQ^ 
uietaU  i»  recominendcd  ia  the  work  of  lUt*  late  Ur.  Foth«rgiU 
being  useful  in  sypbilie. 

The  main  point  in  the  old  pathology  treatment  of  Brigbt's  din 
wutttbu  adiuiniat ration  of  diuretics  which  were  supposed  to  Quaboafcl 
lh«  kidney  and  rvlicvu  itx  irritution,  and  this  wilk  very  good  treat- 
uieiit,  not  because  tbe  dinjgs  t-eally  did  good  in  the  way  rapposad ; 
but  l>ocau90,  as  I  have  ebowi),  every  drug  which  causes  a  diuresiu 
docs  so  by  clearing  the  blood  of  uric  acid  luid  freeing  the  capitlarieo, 
80  tliat  tho  drugs  gl^xn  did  not  merely  free  the  circulation  through 
(be  kidney  a»d  cauee  diui-osis,  but  they  at  the  same  time  freed  the 
oapiIlanuB  all  over  the  body  and  bbus  pmmoted  iucreaaed  metabol- 
ism and  combusliou  ui  all  the  greal  metabolic  lissues. 

The  action  of  iodide  of  mercury'  in  diminishing  the  oxcretioa  of 
urio  acid  And  oausiug  diuresis,  oud  at  tbc  same  time  promoting 
increased  metftbolism  and  combustion  is  verj'  vrell  aeon  iii  tig.  49.         ■ 

If  ve  succeed  in  clearing  the  blood  of  urio  acid  and  thus  pn>^| 
■noting  &  free  metahnliNni  aod  combustion  and  keeping  tboiii  going, 
we  have  cured  Brigbt's  disease :  if  wv  fail  to  clear  ibo  blotnl  of  uirie 
aoid  we  fail  to  ourc,  and  the  some  may  be  said  ot  ansemia  and  the 
dtseasee  treated  of  in  the  previous  chapter,  as  well  as  of  the  uondi< 
tionti  considered  in  chapter  viil. ;  from  which  ali>0  we  see  that  it 
matters  Uttio  how  we  clear  the  blood  of  urio  acid,  so  long  as  we  dci^| 
olear  it.  ^ 

But  if  uombustrou  has  been  so  long  defective  tbat  atrophy  of 
ti»8tieH  has  taken  place  it  is  impossible  to  cure. 

Dropsy  hardly  noede  any  special  treatment,  it  is  but  »  result  ai 
obstructed  oapiUaries  and  booi-t  failure  (relative  or  abeolute),  aad  i( 
we  can  free  tbeiu  and  strengthen  the  heart  it  will  disappear  ;  ii  Uie 
heart  ie  strong  and  its  aetiou  slow,  clearing  the  blood  of  uric  ooid 
will  sufBce  to  remere  the  dropsy,  wbtcli  is  not  often  very  marked 
and<;r  these  conditions,  but  where  the  heart  is  weak  and  fMling  and 
acting  quickly,  it  may  bb  ueoossary  to  help  and  stfeogtheo  it  with 
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strychnia  either  interually  nv  HubcuLaaeoiiily,  at  tlie  same  time 
tWt  we  free  the  capillariue. 

Wbeo  ascilRH  in  present  to  «ny  mai'ke<l  extent  it  will  aot  aa  a 
utcbaaicttl  hmdmu&o  to  the  circulation  and  will  have  to  be  removed 
li)'  tappiog  before  drugs  can  bo  expected  to  hnvc  toueli  effect,  tnit 
McitM  generally  comes  lata  in  the  diiteaBe,  and  is  a  siga  of  very 
defeolive  circnlalton  and  relalivuly  weak  heart ;  there  is  therefoie 
■U  tbo  more  reason  to  treat  it  promptly. 

Diet  hna  in  this  discAse  a  dowUe  iniportanuo,  for  it  is  not  only 
tlir  meBns  hy  wbioh  we  can  regulnto  thn  introduction  and  forina- 
den  of  uric  acid,  and  bo  the  ijuantity  available  for  mischief  Ijy 
SKting  into  iho  blootl :  but  by  limiting;  animal  food  to  milk  only 
vf  tppMtr  to  be  able  to  supply  nil  the  albuuiuns  required,  iu  a 
lotm  whish,  aeoording  to  ScmmoU,  duuiaiids  the  sniallesi  amount 
o(  metabolic  activity  to  render  it  a  soitable  constituent  of  the  blood 
lod  tissues. 

la  acute  cases  milk  should  for  a  time  h&  the  only  animal  food 

And  the  only  food  at  all;  but  when  the  albumcD  has  been  reduced 

to  a  mere  Uaoe,  bread  situtf^,  cereal  foodn  and  farinaoeoua  prepared 

foods,  with  cheese  and  puUes.  and  fruit  uiay  be  udd«d ;  and  tbift 

diet  may  have  to  be  continued  during  the  rest  oF  life. 

In  chronic  caseii  whore  thei-e  aie  headaches,  either  migrainous  or 
anemic,  these  may  bo  taken  as  Che  guide  to  treatment,  nnd  such 
di«l  made  uJie  of  a.*  Berves  to  reduce  them  to  the  lowest  point  l>oth 
as  lo  frequency  and  severity,  and  the  trealnient  i^  in  these  casus 
•xaetly  the  same  for  morbus  Brighlii  aa  for  uiigraine ;  in  neither 
condition  will  it  over  nfraiu  be  (wssible  to  take  animal  tisKUoa  to  the 
BXt«nt  that  in  usually  done  in  ordinnrj'  ditit. 

f  These  alterations  of  diet  will  aUu  fullil  another  indication  as  tliey 
will  increase  the  alkiilinity  of  tht^  blood  and  promote  the  gradual 
solution  and  cUmination  of  the  iiiic  flcid  previously  retained  and 
stored  in  the  body,  and  this  elimination  will  l>e  so  gradual  that  as  a 
nde  it  will  do  uo  barin. 

In  some  cases  when  the  mercury  or  other  drug  which  clean)  the 
blood  of  uric  acid  is  left  off  we  Bhall  get  a  rebound  and  find  the  blood 
flooded  with  uric  acid  and  a.  rolapse  of  the  disease  imminent ;  and 
ill  may  ocoasionalty  he  necessary  1.0  giv^^  salicylates  either  with  or  in 
Mqaence  bo  the  retentive  drugs  to  prevent  this. 

But  in  most  cases,  1  think  tb»t  if  tlie  bloud  has  boon  kept  clear 
of  uric  acid  for  a  considerable  time,  say  two  months,  the  lircs  will 
mconwhilo  have  hurut  up  brightly,  and  conihuittion  will  he  so  ^ood 
that  the  uric  acid  will  only  be  able  to  pauK  slowly  through  the  blood. 
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and  will  not,  tboroforc,  dimiDisb  coialiustion  and  damp  down  Uiii 
fires  to  BJiy  very  serious  extent. 

It  is  necessary  howt^ver  to  bear  Ihasu  faclB  aqd  possibilities  in 
mind,  so  as  not  to  be  taken  by  ttiirprioe  if  a  relapsu  shoald  in  this 
way  occur ;  iu  tliis  case  wo  should  repeat  the  rfitentire  drags  and 
follow  or  oorabino  them  with  a  short  oouvsc  of  aalicyktM. 

With  regard  to  Halioylales,  I  niay  just  meation  that  I  have  never 
Been  them  do  aiiy  barm  ;  when  th«y  tncreasti  the  uric  axsid  they 
diminiRh  for  a  day  or  two  the  urinary  wat*!r,  and  then  the  albumen 
may  appear  to  be  iDcreasod.  but  I  hare  nOTer  found  that  it  WM 
ahftolutely  increased  in  relation  to  urea. 

If  they  ever  du  any  harm,  il  is  when  given  with  alkalies,  or 
conditions  of  much  debility  and  depreBsion  where  the  alkalinity  of 
bhe  blood  is  hi^b ;  thou  some  of  the  urate  they  sweep  oat  of  the 
tiBsues  may  combine  with  the  alkali  in  the  blood,  and  this  will 
obstruct  the  oapillarieti  and  diminish  oombufttion.  ^H 

My  rule  is  to  give  aalicylates  in  conditioDs  of  low  alkalinity  o^l 
bhe  blood,  or  to  give  them  with  ammonia  which  rwRes  the  acidity  of 
tho  urine,  or  in  altomate  dosos  with  acid*  or  salts  of  the  miDcrat 
acids,  or  as  above  mentioned  along  with  a  little  opium. 


481 


CnAPTER  XIV. 


GlTCOSURIA   ASD   DlABETKS   MbLLITUS. 


GijTCOburia  aai  diabetes  meUituR  have  intereHtied  me  for  a  ooa- 
aJenbIa  time,  bocauso  they  appear  to  havo  somu  rulation  to  uric 
ukI,  a  relation  which,  as  ia  the  case  of  headache  a.ad  mental  deproe- 
aaa,  has  beon  noted  by  aoveral  observerg. 

While  chiokiug  orer  this  relation  I  was  led  to  try  the  effectn  of 
taiicylaie  of  eoda  (without  any  koowledgo  that  it  had  )}ee»  pre- 
Tiotuly  uHd  by  others),  and  the  rcsiilte  in  maoy  oases  (see  paper  on 
"  Tbe  Uae  of  Salicylate  of  Soda  in  Diabetea  Mellitus  «ad  ita  Con- 
nectiOD  with  Gout,"  St.  Barthol.'s  Ho»pital  Seports,  vol.  xxv.)  were 
■0  rsmarkable  that  this  seemed  to  me  to  form  another  link  in  the 
chain  eonnvctio^  this  discauu  or  disorder  of  function  with  uric  ttciil. 

Sir  A.  Gajrrod  says  ("Gout  and  Rheumiktio  Gout,"  p.  472) ;  "  In 
tho  oourso  of  practice  I  hiive  sosn  aoveral  casee  in  which  gouty 
patientH  have  become  affected  with  saccharine  diabeten,  or  glyco- 
suria," and  he  Dorrtitttis  the  ca»u  of  a  ^ontluman  of  60  who  hod  had 
goat  for  twelve  years  when  diabetes  suddenly  oame  od,  and  for  more 
Ifaao  focr  years  there  wore  no  gout  attacks.  Then  tho  diabetes  was 
«heoked  and  the  gout  soon  returned. 

Sir  W.  Roborta  aayn  ("  Urinary  and  llt-rial  Diseases,"  od.  iv., 
p.  256) :  "  The  aubjeota  of  obesity  and  of  the  gouty  diathesis  are 
Tery  prone  to  a  mitd  form  of  diabetes." 

Profemor  Lftthum  (Briiish  Afedical  Jounuil,  1880,  vol.  i-.  p.  737) 
has  written  about  a  form  of  diabeteii  which  originates,  he  believes, 
in  some  error  in  tbc  metabolism  of  muacular  tiaeue,  aud  he  nays 
ibal  io  this  (orcD  of  tbe  disea«e  salioylie  acid  treatment  is  of  tbe 
gnataafe  importance,  and  remarks  that  thcso  patients  often  have 
excess  of  unc  acid  in  their  urine,  and  Kutfer  from  neuralgic  pains  in 
the  joiolB  and  Umbe. 

Then  the  late  Dr.  James  Audersou  iaan  citreinely  intereetiog 
paper  in  the  Ophthfdmtc  Review  (February-April,  1889),  mentions 
in  many  places  tho  coonoctiou  of  gout  with  dialwtes,  and  at  p.  18 
31 
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njfB!  "Majiy  olinieal  (acta  go  to  show  that  gouty  arthritb  and 
dIabetM  uiellitus  a.r«  in  certain  ciiaes  iii«rt<ly  tranvforiued  symptoms 
of  the  Bame  diathesis,  not.  present  a(  the  same  time  bat  one  taking 
the  place  of  the  other."  This,  as  will  ho  3e«n,  correspoQda  exactly 
with  my  pronous  quotfition  from  Sir  A.  GaiTod. 

I>r.  AnderHon  also  tDakes  Heveral  inteireittiDg  quotations  Erom 
Fagge'd  "Principles  and  Practice  of  Motlicino,"  to  the  efftMit  that 
both  gout  and.  diabetes  arc  due  to  disorder  of  hepatic  function. 

Now  it  eocros  to  mo  that  some  hyporicmia  or  oooftofttion  of  the 
livor  in  nearly  the  only  fact  in  thn  morbid  anatomy  of  diabetes,  about 
which  th«re  is  u-ny  cointidurable  unanimity  of  opinion  among  patholo- 
gists. Tbu».  as  nientioned  by  Sir  W.  Boherts  (prerioas  relerenoe, 
p.  275-376],  Sirs,  Wilks  t>cliovos  tlmt  the  liver  of  dinbetos  can  bodis> 
tinguished  hy  its  appearance  (especially  itn  tirntness  and  dark  colour) 
troiii  that  of  otbur  diseases.  Dr.  Dickinson  sees  signs  of  long-con- 
tinued h>'perffin)ia  in  the  livera  of  diabetic  pntienta,  and  Prout 
ohiierred  a  gorged  condition  of  veins  toi'miBaliog  iu  the  portal 
Bystem  in  the  same  cIrsh  of  patients.  ^| 

Dr.    Saundby,  in    lii«    lecture  on   the   "  MorWd    Anatomy    of^ 
Diabetes,"   says   that   the   liver  h  generally  enlarged,  though    he 
lay:^  special  atross  on  the  wasting  of  the  pancrcaB,  and  urges  its 
farther  examination  {Lancft,  1890,  vol.  ii.,  p.  381). 

Dr.  Pavy  again  {British  Meilical  Journal,  1883,  vol.  i.,  pp.  863- 
86G}  credits  di^btttes  to  a  vaso-motor  paralysis  of  the  cbylopoielic 
oiroiilation  which  allows  arterial  blood  to  he  supplied  to  the  liver  ta^ 
place  of  venous.  ^M 

It  anemn  probable  alno  that  the  varioua  lirain  and  poripheiul 
leaiona  which  sometimes  cause  glycosuria  act  by  affecting  directly  or 
bdiroctly  the  liver  circulation,  as  Frerichs  (t/^  d*H  Duj>etex)  point! 
out  that  puncture  of  the  fourth  ventricle  only  causes  glyoosuria  wbea 
the  liver  contains  glycogen. 

Now  there  is  evidence  to  show  that  some  amount  of  oongestion 
of  the  liver  is  very  commonly  aissooiated  with  goat,  and  speaking  of 
tbe  symptoms  of  the  most  common  form  of  gouty  dyspepsia,  Sir  A. 
Garrod  aaya  (he.  cit,,  pp.  23I-2.'J2|  :  "  lliasc  are  generally  acooui- 
panleil  with  uluggish  ciruulatioii  iu  the  portal  system  and  eongeated 
livers ;  "  and  he  further  speaks  of  fulooss  and  tendamem  in  Kha 
hepatic  region  as  Bymptome  of  this  congestion. 

The  occasional  associatiou  of  glycosuria  with  ague  is,  porbaf 
an  iustance  of  some  influence  on  the  circulution  of  the  liver  aa< 
spleen  causing  glycosuria. 

We  seem,  then,  to  bave  arrived  at  this  point,  tliaC  there  is 
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condibioii  of  liver  oongegtion  which  is  common  in  gouty  dyspepsia, 
ftod  lieftrs,  no  doabt,  aome  relation  to  urio  ooid  Bod  it9  preeenoa  or 
tbeoDM  from  the  blood. 

On  the  other  band,  we  have  glycosuriu  in  tbo  pathogeny  of  nhieb 
of  the  liver  is  a  very  coiitmaii  feature,  and  this  glyooniiria 

been  noticed  byssTeral  Qb6er>-crs  to  bear  a  rolation  to  "  the  urio 
aciid  dicthous  "  aad  to  gout. 

No%v  tbe  relation  of  glycosurift  to  gout  is,  aa  we  ha.ve  Been,  that 
ttu!  oao  alt^niHtes  with  and  replftoes  the  other  ;  where  thetff  ia 
)^yoo6iina  there  is  no  gout  and  vice  vend.  Mow  gout  corresponds 
with  bho  precipitation  of  urate  in  tho  joints  and  its  comparative 
abWBoe  from  the  blood,  so  that  with  absence  of  urate  from  the 
blood  tber«  is  no  glycoaiiria. 

Bat  when  a  gouty  patient  goen  for  sotne  time  without  an  attack 

bia  jotnta.  be  doua  »o  probubly  becau&e  aoinathiug  has  increased 

olkaliaity  o(  his  Mood,  so  that  it  now  takes  up  instead  of  deposit- 
ing nrate,  and  there  is  oollffimia  and  esceesive  excretion  of  urate  io 
tbe  urine ;  this  ts  the  opposite  condition  to  that  of  gout,  and  with 
this  thvro  may  lie  (as  we  have  seen)  ^lycoguriu. 

So  thai  glycosuria  corresponds  with  excess  of  uric  acid  in  the 
blood  (uncacidwnoia  and  collfDiiiia),  tho  oppoeite  condition  to  that  of 
gout. 

But  cougesbioii  of  the  liver  alao  corresponds  to  excess  of  uric  aoid 
in  the  blood  :  for  Sir  A.  Oarrod  says  (Um.  cit..  pp.  231-232] :  "The 
CDora  prominent  »yinptoiiia  of  tho  dypopsia  eonuoeted  with  the  uric 
Mtai  diatheeis  may  be  thus  aummed  up  :  heartburn  and  eructiUions. 
Oftpressbo,  and  frequently  slucpiriesB  after  food  ;  a  feeling  of  disten- 
■ioa  in  the  epigastrium  at  tiniea  accompanied  with  tenderuess  ;  some 
folaeea  over  tho  hepatic  region,  the  edge  of  the  liver  projecting  a 
little  below  the  libn,  and  being  occasionally  tender  to  the  touch  ;  Ibe 
boQgae  much  furred,  red  at  tbe  tip  and  edges,  a  disagreeable  and 
cUmmy  taste  in  tbe  mouth,  and  tho  saliva  and  buooal  sueretion 
often  more  adhesive  than  natural."  In  two  words,  there  is  dypepeia 
with  its  oatnral  result,  ui-icacidivuna  aad  collsDmia  ;  this  latter 
aocoanting  for  tbe  oppression  and  sleepiness  and  the  scanty  saliva 
nnd  clammy  taste  in  the  mouth  ;  aud  in  chapter  xiii.  (p.  439)  I  have 
gprea  notes  of  a  case  in  which  maiked  eulargeineut  of  the  liver 
aocompaoied  a  urio  acid  storm,  and  pointed  out  that  I  bad  myself 
bad  rery  similar  experience  of  thn  effects  of  eollipmia  on  the  liver. 

Now  Dr.  W.  M.  Ord  has  pointed  out  (Briiish  Medical  JoumaL. 
1880.  vol.  ii.,  p.  065)  that  general  high  tension  may  cause  an  eic«ae 
.of  blood  in  the  liror  and  so  glycosuria;    and  I  have  shown  that 
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arterial  teauoo  is  directly  as  the  uric  scid  tbat  is  ciraalaUog  ia  the 
blood,  thorcfore  coiigoiniii  nill  anuB«  high  tenaion,  and  this  will  pro- 
duce congestion  of  the  liver  itnd  glycoauria  (p,  440). 

The  causation  of  glyoosnria  is  tbos  theoreiic&lly  ooniplebe,  and  it 
agreen  vnth  the  experieDoe  of  clinical  obBerv«re  that  it  blternalM 
with  gout  and  corrsitponds  with  the  abeentie  of  goat;  arthritis,  that 
in,  with  the  presence  of  ooUsBmia.  ^M 

I  may  say  elIso  that  my  expmrieDce  agrees  absolately  with  that  o^^ 
8ir  A.  Garrod,  and   th&t  in  wy  own  case  congestion  o(  the  liver 
alffays  eorrcaponds  with  oollieiuja,  aad  to  eueb  an  extent  is  this  the 
eafie  that  1  have  come  to  believe  that  I  can  produce  some  coDgestion 
of  the  liver  at  pleasure  by  affecting  the  uric  acid. 

If  coUaamia  by  bumpering  the  heart  nod  oaiiaintf  hack  pressure  on 
the  venous  system  doee  in  this  way  produce  congctitioo  of  the  Uver 
and  of  the  whole  ehylopoietic  cironlation,  it  is  easy  to  see  that  it 
may  have  a  causal  relation  to  troubles  beyond  the  liver,  soeh  U 
piles  and  pruritus  ani  ;  and  I  was  much  interested  to  hear  from  Mr.^ 
Maittand  Thompson,  of  Ilemel  Hempstead,  that  he  had  bad 
tudcrable  experience  and  was  prepared  to  nniiwer  for  the  intirai 
oonneotioD  of  pruritus  ani  with  meat  eating.  In  several  oases  reduo-' 
tioD  of  meat  bad  in  his  experience  produced  great  aad  permanent 
relief,  but  in  one  case  where  the  patient  refused  to  alter  his  diet  all 
kiode  of  treatment,  including  various  surKioal  toeasuros,  had  S^TOa 
no  relief,  and  I  bave  inyaelf  had  umilar  experiences.  J 

Similarly  there  eeemti  to  be  reason  to  b«li6ve  that  the  enlarg^-^ 
tnent  ol  the  proi«taLe  which  gives  so  much  trouble  in  men  past 
middle  Ufa  is  often  associated  with  (7  caused  by)  btgh  blood  pressure 
and  eoUnmia,  and  ift  often  very  grently  relieved  by  a  milk  or  a  nrio 
acid  free  diet  which  lowers  the  blood  pressure ;  and  Dr.  J.  fiaddon, 
of  Hawick,  K.B..  has  kindly  told  me  that  this  is  most  certainly  his 
experience  of  such  troubles. 

It  is  LikteroitinK  to  remember  in  this  conneetioii  that  ehrrfaocis  of 
the  liver  is  sometimes  attributed  to  sclerosis  of  arterial  oapillariea 
(Otuette  iki  Hopit&iHx,  kug.  4.  1868),  and  that  the  late  Profesaor 
Sommola  was  for  a  long  time  in  the  hal»t  of  treating  this  trouble 
with  milk  diet  and  lai^e  doncs  of  iodide  of  potassium,  which  would 
free  the  capillaries  (see  I'rogris  Mldi^al,  Dec.  1888,  p-  S38). 

Bat  in  Dr.  Ord'e  paper  above  referred  to,  there  are  many  points 
of  very  groat  interest,  some  of  which  I  musit  mention  at  greater 
length,  aa  I  believe  that  the  knowlcdgo  which  wo  have  uowohtAioed 
of  the  action  of  uric  aoid  on  the  eapiltariee  will  enMile  us  to  explain 
a  great  many  of  thorn. 
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It  bad  oocuired  to  me  eotnc  time  ago  to  enquire  if  glycosuria  has 
UuB  causation  {i.e.,  ia  duo  to  congestion  of  the  liver,  which  o^nin  ia 

I  doe  to  tbu  general  high  blood  pressure  produoed  by  uric  acid),  ought 
v«  not  to  toeet  with  it  in  that  disettse  in  wliich  high  blood  pressure 

I  ia  moro  marked  than  in  any  other,  namely,  chronic  iiilerbtitiial 
oephritis  ?  ["Voin  my  own  oxp^trionce  I  was  Dot  able  to  answer  tho 
question,  but  od  turning  to  Or.  Ord'g  paper,  i  was  interested  to  find 
that  b«  says  (previous  referauce,  p.  966)  :  "  We  not  infrequently  &nd 
thai  people  presenting  in  a  typical  form  the  symptoms  of  contracting 
gmnoUr  kidney  have  alao  glycoBuria."  1  bare  certaialy  scon  several 
oaaas  iu  which  albuminuria  and  glyeoauria  appeared  to  alternate 
with  eaoh  other,  but  wheUier  these  were  uaees  of  granular  kiduey  I 
could  Dot  Bay  ;  they  appeared  to  me,  however,  to  be  almost  certainly 

» gouty  caeoB  with  high  blood  proesuro. 
Then  Dr.  Ord  narrates.  At  considerable  length,  a  case  in  wbiob 
epical  angina  peotons  co-exioled  with  glycosuria,  and  it  would  l« 
impossible  to  find  a  case  mora  to  the  point  as  regards  the  argumeot 
I  am  here  bringing  forward. 

The  patient,  age  62,  sutTored  at  first  along  with  his  glycosuria, 

from  low  spirila  and  iilespleaaneas  (very  marked  Bigns  of  ooUiemia). 

HSheo  ha  had  an  attack  ol  quinsy,  in  which,  as  is  usual  during  ferer. 

Httw  aoear  disappeared,  but  watt  replaced  by  albumen   (note  the 

BtfOllamia  would  also  dieuppcux  in  the  fovur). 

^ft        A  little  later  be  b.egan  to  have  angina,  which  afterwards  during 
^'■n  attack  of  gastric  catarrh  becaiiiH  very  severe. 

Now  there  ia  hardly  any  condition  which  is  more  certain  to  pro* 
dooe  intense  colhemla  than  Kaatrto  catarrh  (aee  pp.  106  and  332), 
and  this  would  completely  account  for  the  increase  of  the  angina, 
and  with  this  increase  of  angina  there  wau  an  iucreaae  of  the  amount 
of  HUgar  in  the  urine. 

I  should  he  inclined  to  explain  the  sequence  of  events  io  this 
most  iotoresting  oaao  as  follows : — 

Fint,  slight  ooltismia  as  evidenced  by  irritability,  depression  and 
loas  of  sleep :  this  producing  geueriil  high  blood  pi-eugure  which, 
through  its  eQiecte  on  a  weak  heart,  produced  hack  pressure  and 
oongmition  of  all  behind  it,  hence  congustion  of  the  liver  and 
l^eoMTia. 

Later  on  the  congestion  of  liver  produced  secondary  congestion 
ol  the  stomach  and  duodenum,  and  this,  acting  with  some  other 
slight  cause,  brought  about  gaHtric  catanh. 

This  last,  again,  produced  nausea  and  vomiting  which  resulted 
in  a  great  fall  of  urea  and  acidity  ;  and   again,  as  the  result  of  the 
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fftl)  of  <ici<Jtty,  th«  collsmift  became  intens« ;  this  more  and  mor« 
oTertaxeil  and  dilated  the  henrt,  tho  Rngintk  inereaBed  and  became 
inciiSsaDl,  there  was  coiiSL-qucnlly  incrcAded  congestion  of  thu  Viva 
«nd  increased  glycosuria,  and  Ibe  patient  finally  died  in  an  attack 
«f  anginit. 

Dr.  Ord  ib  inolinfid  to  invoke  the  nervoug  system  as  the  cause  nl 
th«  high  tension,  bhuugh  ho  Hays :  "  But  in  a  preponderance  of  the 
oaHes  presenting  glycosuria  together  with  symptonns  of  angina,  the 
bvidence  of  primary  neurotic  disturbance  has  not  b&en  so  strong." 

I  have  shown  thnt  uric  acid  will  ohetruct  the  capillaries  and  pro- 
duce high  blood  pressure,  and  we  had  here  in  action  all  the  canasB 
which  will  produce  collifiinia,  and  all  the:  aigna  of  its  proasnoe,  and  I 
Iwre  no  doubt  that  Urn  urine  aJso  contained  a  great  excess  of  uric  add, 
60  that  it  appears  to  mc  to  bo  quite  unnecessary  in  any  such  ease  to 
invoke  the  unknown  action  of  the  nervoas  system.  I  do  not  deoy 
that  the  nervous  system  can  produoe  a  flomewhat  similai-  effect, 
but  I  assert  that  in  the  caae  in  point,  nric  acid,  and  uric  acid  aJooe, 
did  produce  all  Che  symptome  from  tbe  irritabilit>',  mental  depreeaioo 
and  loss  of  sleep  to  the  congestion  of  the  liver  and  glycosuria  and 
the  dilatation  of  the  heart  and  fatal  angina. 

In  an  interesting  paper  on  •'  Angina"  ("lotfirnational  CUaioa," 
second  scries,  vol.  vi.],  Profossor  T.  J.  filaya  points  out  that  the 
cfToctft  of  uric  acid  on  the  circulation  afford  a  very  complete  ex- 
planation of  several  important  points  in  its  causation,  as  it  is 
accompanied  by  a>  slow  pulse,  and  is  very  oftvn  worse  in  tbe 
morning  hours  when  tboro  ts  most  uric  acid  in  tlte  blood,  and, 
further,  like  migraine  and  epikipsy,  it  may  be  preceded  by  fdelin^ 
of  exaltation  and  well-heiag  (see  chapters  vi.  and  vii.,  and  th^_ 
oausation  of  fatigue  and  chloroform  syncope,  chapter  viit.).  ^M 

Two  interesting  ca»es  in  which  angina  occurred  along  with  gout 
and  diabetes  in  two  fat  individuals  arc  recorded  byEbsteiu  in  Bcrl\n 
Kiin.  Woeh.,  June,  1H95,  and  mentioned  in  the  epitomo  of  th^| 
JirilUh  Medical  Journal,  L895,  vol.  ii,,  p.  17,  it  seems  to  me  that 
in  these  casus  the  angina  was  the  result  of  high  blood  pressure  pro- 
duced by  coUiemia,  and  the  diabetes  and  the  fat  were  the  results  of 
the  defective  combustion  it  produced.  ^m 

With  regard  to  high  blood  pressure,  almost  every  case  of  ditjl^ 
betes  I  have  seen  has  presented  its  signs  to  a  more  or  leea  marked 
extent,  and  whether  the  heart  acts  quick  or  slow  there  is  alwa] 
a  very  loud  second  sound  at  the  aortic  base. 

In  some  oases,  just  as  in  Bright's  disease,  them  is  bradyc 
as  a  sign  of  the  high  pressure,  but  in  more  oases  there  is  eome  be 
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fulur«  -vrith  quiclconcd  action,  though  the  sortie  second  sound  remains 
very  loud  and  the  artery  if)  full  between  the  beats. 

fiat  allowiDg  for  the  delnlitutin^  cfV&cts  o(  ttie  diaease,  and  tbe 
eoQsoi)aent  heait  failure,  1  beliove  that  the  signs  o(  high  blood 
pr«MT>ro,  either  actunJ  or  virtual,  n.rc  <]uitc  ns  miu-koti  in  diiib«t«B  u 
ia  Morbu)!  Brigbtii,  aud  in  fiLot  I  think  that  almoml  the  higbent  blood 
pTOMure  I  have  ever  seeu  h  that  of  a  youa^  man  at  pruHent  under 
my  core  with  dial>otet>  who^e  radial  artery  measures  22  mm.,  and 
his  palB«  is  oft«n  below  60;  be  b^s  not  as  yot  been  much  debili- 
tated by  his  dJHease,  as  it  bas  apparently  not  existed  for  more  than 
Ithiee  or  four  mouths. 
Hia  high  blood-preesure  led  me  to  put  hini  on  the  iodide  of  mer- 
cury, which,  as  wc  have  seen  in  the  previous  chapter,  ie  so  ueeful  in 
tha  high  pressure  of  Bright's  disease,  and  up  to  the  preeent  he  has 
done  90  well  on  it,  that  I  shall  certainly  give  thia  drug  a  further 
trial  in  other  cases  of  dialK-tes. 
Aa  interesting  case  is  also  recorded  in  the  Lancet  of  September 
38.  1695,  in  which  thyroid  extract  administered  for  myiccdema 
seemed  to  make  anginal  attaoki)  more  severe,  and  what  I  have  said 
with  reference  Ui  Hg.  'Z'J  suQicienlly  explains  this  rexult  (nee  also  my 
letter  to  the  Lanat  on  this  point,  October  5,  m96). 

1  have  now  shown  thatglycoBTiria  has  been  observed  to  alteniato 
with  gout,  and  that  thin  alternation  probably  incang  that  tt  ie  con- 
bemporaDeouK  with  excess  of  uric  acid  in  the  hCood  (cotlH!mia). 

My  thesis  also  i-ests  on  the  further  fa,ots  of  winch  I  Khali  now 
give  details — (1)  that  acids  (which,  as  I  can  show,  clear  the  blood  of 
oric  acid  and  provcnl  eoUi&niin)  are  useful  in  glycosuria,  and  that 
certain  mineral  waters  oontoimng  excess  of  sulphates  which,  like 
acids,  also  clear  the  blood  of  uric  acid  are  equally  UReful  in  the 
cure  of  the  dieorder ;  and  (2)  that  salicyliites,  as  obBcrvcd  by 
mysolf  and  oUiere,  are  very  useful  both  in  glycosuria  aaddtahetos, 
and  that  they  also  dear  the  blood,  liver,  and  other  oi-gans  of  urio 
acid. 

Tbt>  point  about  which  there  seems  to  be  the  least  room  for 
doubt  is  Umt  glycosuria  allemates  with  gout,  and  is  commonly 
cootemporanoous  with  coUeemia ;  and  supposing  that  the  collwmia 
is  the  cause  of  the  glycosuria  there  are  obviously  other  waya  in 
whieb  it  may  bring  about  thii*  result  besides  that  sketched  out 
above  in  whioh  it  pi-oduocs  ooni^oation  of  the  liver.  In  this  case 
there  isexcesH  of  sugar  in  the  blood  and  glycosuria  bccauHU  excess 
of  BOgar  passes  from  the  liver;  but  supposing  that  the  liver  is  not 
thus  affected,  and  thiit  only  the  normal  amount  of  sugar  passes  into 
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tho  blood,  it  may  still  come  to  be  in  oxofiBv  in  the  blood  if  it  is  m 
usad  up  and  destroyed  in  the  getieral  circulation ;  ftnd  it  aetana  to ' 
m«  that  uric  acid,  by  producttig  obBlruotion  of  the  oapiUories.  may, 
&iid  probably  does,  interfere  to  an  important  extent  vith  th« 
motaboUaui  of  tbo  muscles,  »kia,  etc.,  and  may  thos  bring  about 
^yeiemia  and  glyooauria  through  delicioDt  destruction  of  sugar.  At 
this  point  I  tbink  theru  is  an  iutoreutiug  parallel  in  the  pathology  of 
"curare  diabBtcB"  in  which  the  excels  of  sugar  in  the  blood  u 
supposed  to  bo  due  bo  ilH  not  being  used  up  in  the  paralysed  niiisolea 
(soe  Arehiv.  fur  Anat.  and  PkysioL,  1(J91,  p.  476J. 

Before  leading  thetie  tbuoi-ie^  I  will  cnention  one  fact  that  Mwmi 
to  me  of  interest,  namely,  thai  as  ob^rved  by  Sir  W.  Roberta 
("  tlrinary  and  Runal  DiHuasos,"  p,  ^(t't).  women  suffer  less  than  men 
wMbx  the  Age  of  16 ;  bu  atttibutus  this  rclativo immunity  to  the  eaHy 
decline  of  aexual  activity  ;  but  I  have  ahown  that  menatniation  and 
especially  dyftmenorrhoea  produce  collaeniia  (xeo  tigs.  30  and  31), 
and  a  ceanalion  of  these  dtstarbiuiees  may  mean  that  (be  blood 
romainu  at  this  period  iu  women  moderately  free  from  urio  acid  for 
some  time,  and  besidee,  owing  to  the  previous  excretion  of  soow 
excess  of  uric  aoid  every  month,  women,  about  and  for  Rome  lim« 
after  the  menopautie,  will  not  hsTe  90  much  uric  aoid  in  lUeir  Itodiea 
a^'ailablc  for  excretion  aa  men  of  the  same  age;  but  T  shall  have  to 
apeak  of  the  effects  of  menstruation  agaio.  (Sec  cftsu  Mrs.  C,  farther 
on).  With  reganl  to  the  effeotfi  of  acids,  it  is  reoorded,  as  I  have 
mentioned  before  {I'lacltlwner,  1891,  vol.  i.,  p.  193),  that  Sir  W. 
Foster,  in  1S71.  gave  several  patients  HuSering  from  diabetea  ooa- 
sidorablo  dosoe  of  lactic  acid,  which  improved  the  diabetes,  bub 
prodoecd  oocfiiderable  pain  and  sweliing  in  the  Joints;  and  (bia 
mOHt  valuable  ruoord  proves  several  points  of  importance:  fitvt,  that 
diabetes  or  glycosuria  was  present  in  these  oa.!ies  with  excess  of  oho 
acid  in  the  blood,  or  the  acid  would  havo  had  nothing  lo  act  upon  ; 
secondly,  the  acid  tieting,  aa  I  have  shown  that  it  does,  io  duninish- 
ing  (be  iilkaliuity  of  thtj  blood  aud  reducing  its  powur  of  holding  urio 
aeid  in  solution,  caused  it  to  be  deposited  or  retained  tn  the  jointa 
where  its  presence  gave  rise  to  an  H.rihritis  indistinguishable  from 
that  of  acute  rheumatism  (see  chapter  svi.). 

We  have  here,  I  think,  a  titrong  light  thrown  upon  the  causative 
uoDoeclions  of  both  rheumatism  mid  iliabetee:  the  condition  (rising 
acidity)  which  cleared  the  blood  of  uric  aoid  produced  the  one  dis- 
ease while  relieving  the  otbor  ;  just  as  mental  depreesion.  which  ia 
duo  to  coUsmia,  oleara  up  when  an  attack  of  goot  is  produced. 

I  have  also  used  ooids  with  appaieut  benefit  in  some  ouwol 
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({lyoosuru  under  my  own  caro,  and  I  was  led  to  do  &o  by  r«uoniog 
Ihmt  tbay  would  probably  clear  the  blocd  of  iiria  acid  and  have  to 
nmo  extent  the  S4fiiu  effucL  us  suliuylibtus.  and  without  having  any 
knowledge  of  Sir  W.  IToster's  casea. 

Id  my  papor  in  St.  Darthotomeio's  Hospital  Reports  (vol.  xxv.,  p. 
U,  et  leq.)  I  have  pointed  out  what  lias  boon  said  about  tho  great 
afllBete  o(  certain  walers  att  those  of  Contrex^ville,  Carlsbad,  and 
Bride3-lea-Baiu3  in  curing  diabetes,  and  have  Huggosted  that  tbeiM 
watorft  owe  tb«ir  efficacy  to  the  excess  of  aalphales  they  contain  ;  aa 
iolpbates,  espoalally  aalphate  of  »odn,  act  as  1  havo  shown,  tho  part  of 
aoidA,  interfere  with  the  solubility  of  uric  acid,  and  clear  the  l>lood  of  it 
(•ee  Madieo-Okirurgioal  Trans. ,\ol.  Ixsi.).  In  tbe  sitme  way  these  kuI- 
pb&te  waters  may  care  or  relievo  chronic  arthritis  by  Ifeepingtho  blood 
clear  of  uric  aoid  90  that  none  can  be  brought  to  tho  joints  in  the 
blood  Btream  to  inoreaee  the  irritation  in  them  ;  but  if  a  patient  has 
tnooh  uric  aoid  in  hi»  blood  when  he  begins  to  tiJie  these  waters  tbey 
may  produce  an  attack  of  gout,  thus  dearly  showing  the  way  in 
whieh  tbey  relievo  diabetes,  by  acting  like  tbe  lactic  acid  above  men- 
tioned. In  exactly  the  same  way  a  inaat  dint  reliov^  some  cases  of 
artfariUs  (goul  or  rheumatism)  by  acting  as  a  Ktituuluut  and  keeping 
the  blood  clear  of  uric  acid  for  a  time,  and  it  seems  probable  that  a 
diet  like  that  of  diabetes,  which  com^ists  so  largely  of  A&ah.  will  have 
t  Bmilar  tttiiculaut  action  and  relii>ve  by  keeping  tho  blood  clear  of 
nric  acid  for  a  time,  as  well  as  by  merely  replacing  the  starches  and 
sngam. 

Before  I  go  into  the  action  of  salicylates  and  give  notes  of  wy 
cases  troatcd  by  them,  I  nmy  perhaps  mention  shortly  a  few  points 
about  their  effects  on  uric  acid. 

A  salio/late.  then,  iacreaaes  the  solubility  of  uric  acid,  and  muat 
lor  a  time  increase  the  quantity  contained  in  tbe  blood  ;  but  though 
it  does  this  the  effects  of  uric  acid  iu  tho  blood  4ccm  to  be  modified 
(possibly  by  its  being  present  as  nalioyluric  acid  and  iu  a  state  of 
complete  solution)  and  it  neither  affects  the  capillaries  so  greatly 
w  urio  acid  oouibiitetl  with  an  alkali  only,  nor  docs  it  produce  auy 
headache. 

Bat  though  wo  got  Balicy]urio<noida>mia  (»oo  remarks  on  tbe 
ebemistry  of  RaUoylunc  aoid,  p.  36)  as  the  first  effect  of  giving  a 
salicylate  this  does  not  last  vorj-loug  ;  tho  uric  acid  is  in  a  condition 
of  porfeob  solution,  it  passes  quickly  through  the  kidney  and  out  of 
tbe  body,  and,  oe  1  have  pointed  out,  the  groat  excretion  ol  urate 
under  salicylates  ocourg  on  the  first  two  or  three  days  of  their  action, 
aod  after  that  excretion  tallii  away  almost  to  the  level  of  formation  ; 
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thus  it  oome«  about  that  aftor  the  first  day  or  tvro  of  their  action 
there  is  never  any  f^rcat  mnount  of  iiratn  in  the  blood. 

The  utieuts  of  Balicylatus,  lherefoi-e.  resemble  those  of  acids  aad 
sulphates  in  that  they  dear  tb«  blood  of  uric  acid,  and  th«y  all 
have  this  also  in  oomtnon — that  they  dimioish  or  atop  glyoosuria  or 
diabeteA. 

There  are  one  or  two  other  points  of  interest  with  regard  to 
these  substances  which  I  mity  just  mention.  Acids  are  oommoQly 
Qeed  in  oonditions  of  slight  oongestioii  of  the  tiver  ;  sulphate*  of  sodt 
il  supposed  to  have  a  special  action  oa  the  liver,  and  salicylate  ol 
soda  again  is  snid  to  render  the  bile  more  fluid  and  watery ;  but  all 
of  them,  acids,  sulphates,  and  •iiilicylates,  as  wehavetreen  (chapters ii. 
and  iii.),  inpreaae  the  urinary  water,  and  I  have  suggested  that  they 
produce  this  effect  by  frcoinK  tbo  capiUaries  of  tho  kidney  from  the 
obstniotion  produced  by  uric  acid;  ta  it  not  probable,  I  might  say 
certain,  that  they  produce  pretiisely  the  same  eCfeot  on  the  cap- 
illaries of  the  livor,  and  for  that  matter  on  those  of  the  whole 
body?  Hence,  acids  and  sntphntes  relieve  congestion  of  the  liver 
by  uaprovin^  the  circulation  thi-otigh  it,  and  salicylates  reader  tbe 
bile  more  fluid  by  the  same  aoliou,  just  aa  they  make  tbe  arine 
more  copious. 

But  the  salicylates  have  this  gi-eat  advantage,  that  tbey  clear  the 
blood  of  uric  acid  by  rumoving  it  from  the  body  while  the  acids  and 
eulphaleH  clear  the  blood  (aa  do  also  opium,  mercury,  the  iodides, 
iron,  Ibad.uud  lithia,  &a.),  by  retaining  it  in  the  liver,  spleen,  joint*, 
and  other  tissues. 

Prominent  among  other  drugs  that  have  been  foood  useful  in 
diabetes  are  opium  and  antipyrin,  and  I  have  shown  (pp.  61  and  61) 
Uiat  they  raise  the  acidity  of  the  urine,  and  probably  as  regards  uric 
acid  act  th«  part  of  acids  and  clear  it  out  of  the  blood  ;  therefore  all 
drugs  that  are  useful  id  diabulos  have  this  effect  in  common,  that 
they  dear  tho  blood  of  arlc  acid,  and  clinical  espcrieaoe  and 
observation  go  to  prove  thut  glycosuria  is  associated  with  an  exceM 
of  orio  acid  in  the  blood,  and  may  in  soma  of  the  ways  I  have 
suggested  he  actually  due  to  such  excess ;  its  weU-lcnowa  relatioa- 
^p  to  gout  and  the  uric  aoid  diathesis  being  thus  susooptihie  of  a 
simple  explanation.  And  there  are  two  pathological  eooditions, 
which  haviuij  the  same  action  as  the  drugs  just  mentioned,  is 
cleanng  the  blood  of  uric  acid,  aUo  for  a  time  put  an  end  k>  glyco- 
suria or  diabetes.  One  of  these  conditions  is  a  fovcr,  and  the  other 
is  the  effect  produced  on  mctaboliKm  by  a  snrgieal  operfttion.  The 
fact  that  these  conditions  do  diminish  the  sugar  In  diabetes  wae 
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meatioaed  at  a  meebing  of  the  Boyol  MedicaJ  aod  Cltimrgical 
Society,  in  October,  1892  (see  Lancet,  and  Jlritkh  Medical  Journal, 
October  ^9),  bat  no  explHAa.lioa  was  attempted. 

After  what  I  hare  already  said  an  to  the  action  of  fevers  in 
dimini8hing  the  excretion  of  uric  acid  in  the  urine,  aud  olearing 
il  out  of  the  blood>  and  oonaequcntly  freeing  the  capiUaries,  causing 
dioreais  and  a  soft  polne,  nod  a  general  increase  of  metabolism,  both 
io  the  liver  and  other  lisnues,  and  o(  the  post  febrile  rebound  which 
fotlovrs  lht:ir  departure  with  excesaive  e^orution  of  nric  acid,  slow 
high  teasion  pul&e,  acanty  urine  and  subnormal  tenipernture,  uiid 
diminished  metabolism,  in  iitl  of  which  points  their  effects  exactly 
rowmble  those  of  opium,  mercury,  the  iodides,  and  other  drugs;  I 
need  nob  do  moru  than  point  out  that,  like  these  drugs,  fevers 
topcrvening  upon  a  glycoeuria  or  diabetes.  diminiBh  or  stop  the 
uorotiOQ  of  sugar,  and  the  fact  is  as  well  kaowa  as  the  exptauatioo 
is  8icppl«. 

There  is  one  point,  however,  that  1  would  upeaially  like  to  bring 
to  bbe  notice  of  those  who  may  make  oliDical  obsorvalions  on  the 
effects  of  fevers  on  the  excretion  of  uric  acid,  namely,  that  thu  blood 
Aod  urine  are  moat  completely  cleared  of  uric  a«i<I  during  the  first 
few  days  of  the  fever,  and  it  is  then  that  the  pains  resulting  from 
their  precipitation  on  joints  aud  other  fibrous  structures  are  moflt 
likely  to  be  met  with.  In  my  own  person  1  Lave  several  timou 
oorrecti;  diagooeed  a  slight  rise  of  temperature  from  pricking  and 
shooting  pains  in  my  joints  with  a  diuresis.' 

But  there  may  be  a  considerable  amount  of  urio  acid,  both  in 
the  urine  aud  in  the  blood  as  the  temperature  comes  down,  even 
while  it  ia  still  a  degree  or  two  above  normal ;  for  the  solubility  of 
Dric  acid  in  the  blood  depend<t  on  its  allcalitiity,  and  for  any  given 
alkalinity  the  quantity  in  solution  will  be  greater,  the  more  urate 
there  is  available  for  solution. 

Now  the  rapid  metabolism  at  the  onset  of  a  fever  quickly 
dtminiahes  tho  alkalinity  of  the  hlood,  for  I  have  shown  that,  as 
regardi  the  urine,  urea  and  acidity  practically  always  rifte  and  fall 
together,  because  they  are  (wo  results  of  the  same   metabolism. 


'  Thu»  tb*  ftnt  riw  of  t«mfMr«ture  ni*y  cud  tbo  urino  up  bom,  ewy,  60  c«. 
sa  bmtr  iu  150  oc.  in  tlic  aumu  limu,  and  llili  vontinuua  far  3,  4,  or  5  )iutir«  ;  but 
tbdB  Iha  aappl;  of  winter  ih  uxliAimtuiI,  miil  [ur  tlin  next  24  La  86  bourn  tbn  blood 
w  tmj  e«iKHUitmt«d  tLtiA  tho  urin«  Mcnoty.  Th«  extetit  nnd  <ltir»tion  of  tho 
liitTMit  tlin«  obviouAljr  dupeiid  on  Ihe  quantity  cf  (liiid  ftVAJl&blc,  and  ib  ia  ooly 
whan  tbm  ii  dmpoy,  u  in  tiie  cam  iinrratod  on  p.  440,  Lbat  it  un  Iiut  vwry 
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banoe  thaio  is  &t  the  beginniug  of  ft  fever  oODaidarable  aMraga 
urio  acid  in  the  body. 

But,  as  biino  goos  on,  luid  the  pnbicab  boootnea  worn  oat  wilb  bho 
levor  and  de&cient  iacome  of  food,  aial&bolism  will  run  down  in 
ipite  of  the  lomperftture  beiug  utill  raiaed  ;  the  alkalioily  of  the 
blood  will  again  increase,  and  it  will  take  ug  much  uric  acid,  putl]^ 
beoAuae  of  its  altered  reaction,  and  partly  beoAoae  the  stores  of  uiic 
add  in  the  body  have  bi>eD  incrcckscd  at  the  first  oosol  of  (he  fovoi, 
and  8o  there  ie  plenty  of  it  to  get  into  the  btood,  henoe  it  often  does 
gat  into  it  and  puts  an  end  to  the  dicrotlsm  of  the  pulse,  aa  uotiosd 
by  M&roy,  Mahomed  and  others,  soma  tittle  time  before  the  tempet»- 
tuie  toucbea  uormal.  But  if  thusu  fuctu  arc  not  ktipt  in  miod,  if  the 
uric  ficid  lA  OHtimatml  with  eole  r^ard  to  the  fever  but  no  regard  to 
the  metabolism,  the  dianinished  exurfttioii  al  tljo  begtontng  of  the 
fovvr  may  be  partly  balanced  by  plus  excretion  near  its  end,  and 
moat  contradictory  rosults  will  no  duubt  bu  obtained.  My  rasolka 
show  for  instance,  that  early  in  pneumonia  there  is  aknost  oo  urio 
acid  in  the  blood,  and  yet  after  death  there  is  more  in  it  than  after 
aliQOHt  any  other  diHaaae.  We  can  now  see  that  the  fliicbaation  tu 
one  direction  ia  the  result  of  the  pruvious  llucluatiuu  iu  tbo  other. 

A  fever  therefore  diminiehes  the  sugar  in  the  urine  of  dlabotas* 
because  by  clearing  the  blood  of  uric  acid  and  freeing  the  capillariee, 
tt  quickena  the  meCabotism  tKroughout  the  body,  and  up  goes  uroa 
us  u  result  of  this,  just  as  wo  have  seen  that  it  goos  up  when  the 
blood  i»  cleared  of  ui-ic  acid  by  any  other  meaua,  hence  the  glycosuria 
dimini&hoB  or  disappoare,  eapeeially  during  the  rising  temperatone  of 
lihf  onset  of  the  fever,  beoau»e  the  combustion  of  sugar  iti  ooinpteta. 
Sioiitarly  when  excess  of  uric  acid  in  the  blood  diminishes  the 
naetabolisci  throughout  the  body,  urefti  as  we  bav«  seen,  goos  down 
(6gs.  39  to  4S).  M 

Mow  the  effect  of  a  Burgioal  operation  on  the  metabolism  i^| 
practically  the  same  as  that  of  a  fever.  1  was  much  struck  with 
this  some  years  ago,  when  I  chanced  to  obtain  for  another  iuvostiga- 
tion  the  urine  of  a  woman,  (or  one  or  two  days  before  and  alter  the 
operation  of  abdominal  section.  The  riiie  of  urea  after  the  operation 
was  enormous,  reaching  twice  or  even  tbreu  limes  its  previous 
height,  and  I  eipUuned  this  to  myself  by  supposing  iliat  there  was 
rer>'  active  metabolism  at  the  seat  of  operation,  and  that  the  patient 
was  thus  placed  on  a  highly  nitrogenous  diet  at  the  expense  of  beCj 
own  tissues. 

I  have  unfortuoatoly  mislaid  the  notes  of  (his  case,  and  cannot 
now  give   the  exact  figures;    but   Dr.   Young,   formerly  rosideaft 
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M.  H.,  age  S6.    Dio-femoral  lUiHcesa. 

Before  operation            

Isb  day  after    „            

2nd 

3p3    ,,       ,,       „            

3S3  grs.  ure« 

276 

462 

345 

Iq  each  of  those  cftaes  tho  urea  doublud  after  the  op«ratioa,  the 
greatest  escretioa  of  uroa  tnkioK  pluiCu  on  the  second  day  Rftor  it ; 
and  for  eome  oaet^a  in  which  the  e^Testa  of  an  operation  were  itill 
mora  marked,  see  Lafieet.  LB93,  vol.  i.,  p.  1.413. 

Then,  as  I  have  shown,  the  acidity  of  the  urino  riBCS  with  ibe 
urea,  and  urates  iu  tho  blood  and  ui'inc  vivrj'  inversely  as  the  aoiditj*, 
hence  a.  anrgioal  operation,  whi<sh  cauaas  a  marked  rise  in  urea,  will 
clear  the  urates  out  of  the  blood,  free  the  capillaries  and  inoresse 
the  ractaboliaiTi . 

I  will  DOW  alao  give  a,  figure  to  show  the  romarkable  way  in 
wbl^  in  ft  oaBO  of  glycosuria,  the  uric  aeid  and  sugar  floctaate 
togather. 

The  curves  are  from  the  case  of  Rebecca  M.,  age  45,  who  waa 
under  my  care  at  the  Metropolitan  Hospital  in  1^9,  suffering  from 
enlargeiTieDt  of  (he  spleeo,  oxocse  o(  white  oolls  in  the  blood,  and 
glyuoHuria. 

I  have  aUo  pointed  out  (p.  69}  that  in  cases  where  the  Bploan  Is 
enlarged,  there  is  neaj-ly  always  a  great  excess  of  oric  acid  in  tbe 
urine,  and  othent  have  polntud  out,  juut  us  1  should  expeol,  that  it 
ift  in  excels  in  the  blood  in  thefts  cases.  i 

It  follows,  theraford,  that  this  in  just  the  ooudition  of  tbinga  in  ' 
which  we  Rhoutd  expect  to  find  just  what  we  do  ^od  in  this  case — a 
glyootmria  b.s  the  result  of  the  uricocidainiia  and  oollmnia,  whid) 
is  conuoon  in  suoh  oases. 

Ob  December  16  (Sg.  Jj3)  we  see  that  urio  acid  and  sugar  are 
both  high,  urea  and  acidity  low ;  on  the  )7th  urea  rises  a  little  and 
acidity  atill  uioro,  and  with  this  there  ir  a  fall  of  uric  actd  and  a  f^ 
of  sugar.  There  must  hare  been  doiuc  cause  depressing  tbe  aoidity 
on  the  I6th,  for  Jt  ria«s  on  tbe  I7th  out  of  proportion  to  the  rias  of 
urea. 

Talking  of  low  acidity  reminds  me  of  the  faoc  of  which  we  shall 
see  LQsbauoes  aioong  my  cases,  that  patients  nufforing  fi-om  diabotm 
or  glycosuria,  often  say  that  alkalies,  such  as  the  bioarboaate  of 
sodium  or  potassium,  do  thom  banii ;  and  wo  see  in  this  figure  tho 
way  iu  which  thoy  do  it,  namely,  by  increasing  the  colliemia,  .and 
in   this   figure  tbe  uric  auid  is  high,  because  the  acidity  is  lo 
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and  tbe  migar  is  high  becKUftd  tho  unc  tioid  is  high.  So  that  not 
only  do  all  drugs,  fevers,  and  surreal  optimtioDH,  nhioli  dimiDisb 
oolleima,  do  goocl,  but  drugs  Itku  alkiilius,  which  iiioreaDe  collemiu., 
do  hmrm. 

Some  of  my  readora  will  ))rob«bly  roninrk  that  alkalies  are  often 
oi  great  use  in  diabetes,  and  may  reduire  the  nugnr  very  markedly. 

Now  I  bave  muiilion<Hl  in  previous  cbaptertt  the  oEFects  of  atkAlieft 
OR  motnbolisro  in  health,  and  tbe  way  in  which  they  increase  uric 
acid  and  diminish  uruu ;  is  it  to  be  doubtod  that  they  have  ihe  name 
e&efc  in  disease,  ani.1  that  when  they  reduce  the  sugar,  hr  there  ia  no 
tUkobl  Lbey  may,  they  hava  done  it  by  interfering  with  the  digestion, 
absorptioQ,  and  uielaboliani  of  food,  and  huve  reduced  the  urea  qiute 
H  maeh,  or  ovoii  itioru  than  the  Hugar. 

And  in  what  I  iihall  have  to  say  presently  on  the  use  of  Baltcylatea 
in  diabetes,  I  shall  point  out  the  great  importance  of  estimating  the 
area  as  well  as  the  sugar,  and  uf  uol  rugardin^  as  a  curative  effect 
a  dimioutioD  of  sugar  ivhich  depends  on  au  equivalent  diminution  of 
area. 

But  to  return  bo  our  figure  on  Decem^ber  IBth,  the  patient  took 
nix.  ot  aoid.  nitro.  hydrochlor.  dil.  twicu ;  urea  full  a  little  and 
acidity  also  slightly,  and  would  no  doubt  have  fallen  more  but  tor 
the  acid  taken ;  uHe  acid  and  suf^ar  fall  decidedly  and  roooh  their 
lowest  points. 

On  Deoember  19th  she  took  tiyx.  of  the  dilute  aoid  four  times; 
area  toee  a  little,  acidity  more  decidedly  as  the  result  of  the  acid 
tAkoD  ;  orio  acid  and  sugtur  both  rose  a  little,  though  uric  acid  bears 
moch  the  same  relation  to  urea  that  it  did  on  tho  provions  day. 

On  the  20th  the  patient  again  took  ttix.  of  the  acid  four  times  a 
day  :  but  now  she  ha^  some  diarrlicea.  so  urea  falls  a  little.  Acidity 
did  not  rise ;  uric  acid  rose,  bat  sugur  remained  about  the  same  as 
on  the  19th. 

)  This  is  the  only  occasion  oa  which  uric  acid  and  sugar  did  nob 
tnoTO  in  the  same  direction,  and  1  think  this  is  due  to  there  beinit. 
on  account  of  the  diarrhu.'a,  a  lu^Hoaod  absorption  ol  food,  and 
therefore  a  lessoutid  income  ot  sufjar.  (Compare  previous  remarks 
on  the  effect  of  alkalies.) 

On  the  2l8t  C-ha  diarrhcea  was  stopped  by  means  of  bismuth  and 
opium  mixture,  and  urea  rose;  but  acidity  fell  as  tho  result  of 
kftving  ol{  the  a«id  and  the  elTuot  of  the  diarrhcca  on  tho  previous 
day.  Probably  the  acidity  was  really  low  in  the  early  part  of  thla 
day  (:31a(),  and  this  allowed  of  Ibe  large  urate  excretion  which  we 
lee;  lalerin  the  day,  as  the  result  of  the  opium,  it  rose  sharply,  and 
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tbe  baJaace  of  the  two  f1ucttiAtioii«  resulted  in  only  a  alight  taS  of 
ncidity  in  th«  whole  twenty-four  houn.  I  cooBtaady  meet  with 
RQob  results  in  my  owu  exptirimeoLul  work  on  excretion.  And 
laatly,  on  this  day  there  is  a  great  rise  of  eugar  corrosponding  faiHy 
well  with  the  rise  of  uric  acid. 

Taking  the  whole  firrure,  1  thinV  it  niTul  be  acknowledged  tibtt 
the  curves  of  uric  acid  luid  sug&r  run  parallel  to  each  other  in  a 
remarhablc  way,  and  some  of  my  other  caaee  to  be  given  preMntly 
uem  to  tihow  much  the  flame  thin^. 

1  here  therefore  suggeot  that  jutit  bh  we  saw  in  tbe  preffous 
chapter  that  ivlbuiuiiiuni%  aad  Bright's  disease  may  originate  ui  a 
lowering  of  metaboUaun  which  brioga  about  hetero-albomiiueaua, 
albuminuria  and  nupbribig,  i^o  ai^  is  glycosaria  or  diabete«t  due  to 
a  similar  lowering  of  niRtdboliom  which  hinders  the  final  combustion 
of  carboliydratfM  artd,  leaving  then)  to  circulate  it)  Ifae  blood, 
produces  glycEemia, 

And  as  I  iievo  already  pointed  out  in  chap,  xiii.,  p.  473,  one  aiid 
the  same  patient  uiay  have  to-day  alhiimtnnria,  and  to-morrow 
glycosuria  or  vice  vend. 

Tbe  lowered  metHholiftiu  may  in  each  caM  be  due  to  uric  acid, 
whieh  brings  about  a  deficient  capillary  circulation  io  all  the  gnat 
metabolic  tisanes :  its  evil  offects  being  no  doubt  either  incroaaed  or 
ditniniflbed  by  concomitant  conditions. 

We  have  already  seen  iu  prorious  chapters  that  the  (juantitj'  of 
wis  aeid  ia  the  blood  controls  the  formation  and  excretion  o(  ore* 
aud  the  presenoa  or  abfteooe  of  fatigue  under  exertion,  and  probaUy 
aUo  tbe  formation  as  well  as  the  distribution  of  animal  heat:  it 
controla,  in  a  word,  the  metabolism,  nutrition,  and  function  of  Uie 
whole  body,  and  thua  accounts  in  the  most  simple  aAnaer  for  a 
whole  series  of  phyMoIogicai  and  pathological  sequenoea. 

In  this  counvotioii  there  is  &  most  interesting  note  in  the  epitome 
of  tbe  Britith  Idedicai  Journal,  1B96.  vol.  i.,  p.  1,  on  Alimentar>- 
Glycoeuria  in  Lead  Colic,  This  has  reference  to  an  articlo  by 
Bruuelle  {Arch.  OVn.  dc  Mid.,  Docomhor,  ISO-I)  in  which  it  is 
poiated  out  that  the  hver  is  implicated  in  load  colic  because  there 
are  modified  pigmuntts  in  the  urine,  a  sabicterio  tint  in  the  conjonc- 
trva  and  a  dimioiBbed  excretion  of  ureA.  Accordingly  the  anther  gave 
from  150  to  300  gvs.  a  day  of  ayrup,  with  tho  result  of  producing 
glyooBuria  in  oIotod  out  of  twenty-ono  oases  of  lead  oolic.  Tho  gly- 
cosuria fluctuated  with  the  colic  and  generally  disappo&red  with  it, 

It  would  hi:  dilficult  indeed  to  find  an  observation  more  int6^ 
eeting  and  instructive  than  that  above  qaoted. 
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The  fail  of  uren  would  alone  be  ^uflioient.  to  prove  that  there  wna 
■rare  oollnmU  present,  even  >(  wc  did  not  alrowly  know  Ibikt  in 
:  eeiio  tbere  is  alvrAy«  a  «low  high  tenttion  puUc  and  nU  thu  other 
■igns  of  ooUsBmia  (see  fig.  13  and  remarks  ou  luad  colic),  and  if  we 
3id  DOk  ftUo  kaow  tliai  coUieniia  ia  the  one  certain  re9uU  of  all  coHo 

Iwd  gaatro-intFestinal  upset. 
'\  And  tbo  rust  of  this  observation  shows  that  Uiceo  patients  w«re, 
Snriog  the  cODtinuanoc  of  the  colic,  unabli;  to  burn  up  and  mot- 
ftbolifta  Ihu  wbolu  of  this  sugar,  bo  that  some  of  it  was  eliminated 
in  the  arioe ;  bat  us  soon  as  the  colic  and  colItBmia  departed,  their 
metabollBm  waa  a^io  equal  to  the  task  and  the  Klycoauria  ceased. 

The  fall  of  area  showi*  not  only  that  the  liver  ia  implicatod  in 
l«ad  oolic,  but  that  all  the  tissues  of  tlie  body  are  implicated  and 
have  thtiir  metaholigin  hindered  and  their  combustion  reduced  by 
Ibe  all-porvading  collieiiiia,  and  Himilar  transient  glycomiria  no  doubt 
gimilarty   oaoscd,  is   seen    in    casus  of    strangnUted  hernia,    ftc, 

»F.  Nougebauer  {in  Wicn.  Klin,  \Voc!ienschTi/t,  September  10,  1896). 
The  altered  urinary  pigmeuta  and  the  subicteric  tint  of  the 
coDJunotiva  are  also  very  interesting,  but  point  ratbor,  I  think,  bo 
iooreaeed  blood  changes  and  duHlructlon  of  culls,  wbiob  is  sure  to 
uk«  place  as  anothor  result  of  the  oollffimia  {nee  chapter  xii.),  than 
lo  any  special  implication  of  tha  livur ;  though  no  doubt  this 
important  gland  is  implicated  along  with  all  the  great  metabolic 

And  this  argument  reeoives,  I  think,  interesting  confirmation 
from  the  rvsearehat;  of  Dutuurnier  and  othera,  on  what  has  heon 
called  "Bronzed  Diabetes."  SeeBrituh  Me^lical  Journal,  Epitome, 
Doc.  38,  1896,  p.  101,  whars  it  ia  said  that  thQabovu-nauiiMl  author 
"suggests  that  in  these  oaaes  there  is  a  decomposition  of  hgerao- 
gk>bio,  brought  about  by  some  as  yet  unknown  cause."  From  my 
point  of  view  the  cause  is  wall  known,  and  the  association  of  thin 
slight  hiumoglobinsmia  with  diabetes  i»  completely  explained  by 
Uietr  bein);,  as  shown  in  tbts  and  the  previous  chapters,  two  results 

»o(  one  and  the  same  cause,  collicinia. 
It  follows  from  this  ruasouln^  that  olearing  the  blood  of  urio  acid 
will  do  good,  while  increiisinit  the  amount  it  holds  in  solution  will 
do  bbriQ  ;  and  1  have  just  pointed  out  that  acids,  opium,  iodide  of 
mercury,  and  other  drugs  which  clear  the  blood  of  uric  acid  are  use- 
ful, while  feven  and  surgical  opsrations,  which  have  the  same  effect 
on  uric  acid,  are  well  known  tu  diminish  the  output  of  sugar ;  while 
on  tlie  other  haud  alkaliea,  wbiob  increase  the  uric  acid,  do  harm. 
Adds  and  opium  ofton  have  a  similar  good  offoct  in  albaminuria; 
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aad  a  (ever  may  not  only,  as  I  have  sbowu,  diminl«li  th»clrop«y.  bal 
also  reduco  the  total  output  of  albumen. 

I  shall  Qovr  go  on  to  hIiow  that  saltcylabvB  which  clear  bbe  blood 
of  uric  acid  by  effectiu^  Us  elimination  are  alao  very  nsefol  in 
glycosuria  and  diabotee. 

Mary  A.  D.,  age  5S.~An  oul-paiiunt  at  the  Etoyal  Roepital  in 
January,  1888.  Gonipkinn  of  bbiriit  and  irritation  of  volra.  Urin<; 
palo  ambor.  1020 ;  3*2  pur  oont.  auKar.  Alfcalioe  and  uux.  x'omiea 
un  effect.  After  four  weoka  of  aulicylate,  urine  1014.  No  sogar. 
Drinks  much  lee«.  Sutlicylutu  lefl  ofS,  and  in  two  weeks  orine  1030 
and  3  per  cent,  of  sugar,  luid  again  salicylate  reduced  it  Co  1011  and , 
no  sugar. 

MrB.  C,  agf  -la.— May,  IHHH.     Urino  1039-1040  and  contniningl 
ft  per  cent,  ougat*.     Put  on  HaliuyhLtB.  and  in  seven  days'  lime  the 
urine  was  1035  and  2  5  per  cimt.  su^ar.    Treatment  continued,  and 
two  weeks  later  urine  dark  anibar,  1030,  and  CMily  *S  per  oaot.  <tl 
sugar.     Prinks  much  Iush. 

I  then  altered  her  diet;  left  off  the  exoeaa  of  meat  abe  was 
taking,  and  put  her  on  luilk.  fruit,  and  ve^eta-bles,  and  so  long  u 
»hv  took  the  salicylate  these  did  not  increase  the  sugar,  exoept  on 
one  occasion  when  it  reached  IQ  per  cent.  She  found  that  potakw 
wore  worac  thnn  other  vcgetahloa,  and  produced  diuresis  (probably 
fmm  thy  large  amount  of  alkali  they  coutaiu  luterferiofj  with  the 
action  of  the  saticyUte,  see  p.  37).  She  attended  for  many  months; 
the  sugar  in  spite  of  diet  keeping  aliout  I  per  cent. 

Her  hueband  then  loft  tbo  district  iu  uarcb  of  work,  but  a  fear 
later,  October,  1HH9,  she  oaiue  hack  asking  for  more  of  the  tnedlobw 
which  had  done  her  m>  much  good.  She  is  paler,  and  has  waated 
ooQsiderahly  since  last  seen  in  188B.  Utine  is  now  1090:  oontains 
5'7  per  cent-  of  sugar,  area  1*5  per  cent.,  aud  uric  acid  '0H736  per 
cent.,  uric  acid  to  urea  1  -17.  lu^a  to  sugar  I — S'8.  A  large 
Bxeretion  of  uric  acid,  and  no  doubt  coltffiioia  oonteinporaueous  with 
glycOHUria.  Fourteen  days  latter,  after  a  course  of  salicylate,  thr 
urine  only  contained   G  per  cent,  of  aogai'. 

Noreraber,  1890. — Returnod  again  alter  ooaBidemble  absence, 
and  again  salicylatne  reduced  her  sugar  in  a  week  to  'i'O  per  oent. 
She  was,  however,  up«ct  by  home  trouble,  and  could  not  take  her 
niedioine  or  attend  regularly. 

February  16,  1891.— Took  ber  into  the  Boyol  Hospital,  Waterh 
■toad.     No  dnigs  except   a  Httic  dilute  phosphoric  acid,  a  lit 
sal  volatile  for  fcehngn  of  "  weaknesa  and  sinking"  (patient  prot 
indulges  in  aloohol  at  home  for  these  fMUngfl).     Orine  of  iweot 
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lour  hottrt  990  co.  1046.  Sugar  7-1  por  ooiit.,  uttft  1-6  p«r  ««d(., 
uhe  acid  -O67'J0  per  cent.  Uric  aoid  to  urea  1 — 23.  Urea  to  Hagar 
1 — 4  4.     ToUl  nugar  ii  ok. 

On  Ftjbroary  26,  after  ten  dnyft  on  siUioylntes,  urine  was  1386  co. 
1034.  urea  1-6  por  cent.,  eu^ar  3*6  pvr  w&t.  Ur«a  lo  sugar  1 — *J-4. 
Total  Bugar  1-6  ox.  Salicylates  had  bore  reduced  the  total  augar, 
and  had  also  redooad  it  relatively  to  the  lu-ea,  whiob  ia  perhupe  the 
aa/est  goide  of  all. 

She  romained  ia  for  severiU  weeks,  during  which  the  sagur  wtut 
reduced  to  'i  por  oest.  or  l6s«  n-ith  tho  relaiiOD  of  area  to  sugar 
I — 1'2.  Patient,  however,  becatae  unruly,  dissatisfied  and  dis- 
obedient, poftsibly  owing  to  oloohol  aud  stimulants  being  cnt  off,  and 
took  her  diaobaige. 

Duriog  the  first  part  of  bvr  titnu  lu  hospital  shu  wa»  in»D- 
titniating,  and  this  appeared  to  iaoreasa  the  feelings  t>l  sinking 
aud  faintness,  as  it  doubtlutis  idno  lowerud  the  acidity,  produced 
iaoreasu  of  ooUieniia,  and  also  interfereil  with  the  full  action  of  tbo 
salioylatee. 

Henry  F.,  age  M.  November,  1888.—"  Glyooauria  &nd  acuta 
goat,"  under  the  care  of  Sir  Dyoe  Duckworth,  who  very  kindly 
allowed  mo  to  exaoiine  the  urine, 

Uriae  on  two  days  without  treatraunt  gavo  '2000  and  1650  co. 
Urio  acid  to  urea  I — 43  aud  1 — -33.  Urea  te  sugar  1 — 6"2  and 
1—6-9. 

There  wa8  here  a  minus  excretion  of  uric  aotd  with  glycoHuria, 
but  no  doubt  when  the  uric  acid  h&n  produced  the  condition  which 
gives  riBO  to  glycMuri*,  this  may  go  on  (or  a  day  or  two  when  [heru 
IB  oo  ooUtemia ;  besideit  the  fact  thitt  the  relation  on  the  twoaty-four 
hours  was  1 — 48  and  1 — 33,  ia  no  proof  that  choru  was  not  some 
BollKmia  for  several  houra  during  the  alk&hno  tide  of  eitch  day. 

After  tbreo  days  on  eulicylato  the  total  sugii>r  was  less  by  200  gn. 
than  at  &rst,  and  thv  relatloD  of  uroa  to  tugiir  was  1—4-8. 

Bui  the  putient  was  now  uji  and  (roe  from  his  gout,  bo  the 
exanunatioti  oould  uol  be  earned  further.  The  noteii  of  his  case  du 
not  say  whether  ha  had  the  glycosuria  along  with  the  acute  gout  or 
t)t>L.  Ho  oonlinuod  to  take  salicylate  for  some  time,  as  he  said  tt 
did  him  good  ;  but  he  aJno  indulged  freely  in  beer  and  brandy,  and 
this  latter  would  no  doubt  aid  the  uric  acid  In  producing  cougusliou 
of  the  liver. 

Jane  B.,  n^c  33,  November,  1B88. — Coinplaina  of  woaknu^ii 
mad  languor;  drioka  all  day  long  and  paasM  muoh  water,  especially 
daring  last  two  luouthb.     She  lirEt  noticed  uxcoeeive  thirst  about 
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(tighteen  months  ago,  Iho  Lime  of  commence menb  of  her  \&sX 
pre^naaoy.  Urine  pale  amber,  1043.  urea  '6  per  ooot.,  uric  »ciil 
■02016  per  oont.,  nugdr  10  por  coiU.  Uric  acid  to  area  J — 30,  nre« 
to  sugar  1 — 17.  8be  waa  given  aotne  inatruotiona  aboab  diet  and 
put  oil  iilkalies  und  tiux  vomica.  Tb«aa  did  uo  good,  and  at  tbe  end 
of  a  W(»k  augar  wan  HLill  10  per  cent.  Dec.  1,  ahe  waa  pub  on  sali- 
cylato,  and  told  to  tt7  and  ostimate  amount  of  water  in  IwcnCy-foQr 
hours. 

Dao.  8. — UrtDe  1040  ;  sugar  9  per  cent. 

Dec.  IC. — PasseiJ  twenty  pint*  of  urine  yesterday ;  thinks 
has  poBSod  conaiderably  more  than  thia.     Urtno  lOiS.     Sutfar  8j 
oent.     Urea  to  aug&r  1 — 12. 

After  lliis  HugiLf  fell  Eteadily  to  7  per  ceob.,  with  relatioti  to 
1 — 6'7,  and  she  began  to  ^uin  weight  and  get  more  colour. 

Id  April,  1889,  during  my  abaenca  aalicylate  waa  stoppod  and 
nnx  Tomioa  nnd  alkalies  repeated ;  the  tnixtare  made  bor  worse, 
and  she  threw  it  away  afier  two  or  three  doses.  (It  is  a  remark- 
able fact  that  nearly  all  these  patients  with  glycosuria  or  diabetaa 
say  that  alkalJea  make  them  worse  and  aoidti  make  them  feeJ  better. 
The  [Qrmer  iDcretwea,  but  tbe  latter  diininiabea  collEsmia.) 

She  did  not  come  again  till  Aug.    17,  when  Rbe  was  ob\nousljF] 
worse — palu.  feeble,  sad  with  quick  pulse.     No   urine    brought : 
given  salicylate  again. 

AuK-  34,  1B89. — Better,  and  leaa  thirst:  vrheo  thiret  is  groaft^ 
nothing  under  two  pints  of  water  ia  any  use.     Urine  to-day 
sugar  iOptirc«nb. 

In  Septeniher  urine  bad  fallen  to  ten  pints  a  day,  sugar  6' 
cent.,  and  urea  to  sugar  1 — G;  and  at  the  end  of  tbia  moatb  so^ 
was  5*5  per  c«nt.,  and  urea  to  au^ar  1—5-5. 

In  October,  sugar  6  per  cent.,  and  urea  to  sugar  1 — 5,  and  eha* 
got  on  so  well  that  she  refused  to  leave  ber  ubildreo  and  oome  into 
hoapital. 

The  urine  was  reduced  to  leaa  than  one-half  of  the  original! 
amount,  and  the  percentage  of  sugar  to  one-half  also,  bo  that  tbe 
total  sugitr  was  reduced  to  one-fourth  of  tbe  original  quantity,  and 
the  relation  of  urea  to  sugar  altered  from  I — 17  to  1 — 6. 

She  improved  and  fott  better  in  oTory  way  while  t&king  the 
nalicylabe,  and  while  the  augar  waa  diminiahing  she  steadily 
iucreas(Hl  in  weijjht. 

She  ooDtinued  to  attend  for  many  months  after  this,  and  so  long 
as  she  took  the  salicylate  did  well.  I  found  that  email  doaea  of 
worphitiu  iucroaBud  its  (iffoct,  and  gave  har  for  socne  time  gr.  ^  in 
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pill  three  tiines  a  day.  By  this  mentis  sugar  was  redueod  to  45 
per  cent.,  and  on  ono  occasion  to  3-5  joer  cent.  But  unfortunatttly, 
in  tho  «{iritig  of  1890  Lbert;  \viv»  a  ubtuif^e:  she  affuiii  became 
prognanl,  ant]  thie  produced  a  considerable  amount  of  vomiting; 
this  iDterfer«d  with  tho  taking  nod  notion  of  the  galicylato,  and  she 
wenb  rapidly  down  hill.  She  still  obstinatiely  refused  to  come  in. 
and  Bocm  cuasod  to  attend.  My  last  noio  is  dated  Oct.  7.  1890, 
when  she  waa  much  weaker  and  wome,  aoi  salicylate  had  been  left 
off  for  some  time  and  bismuth  and  other  treatment  of  syuploniH 
made  use  of.  As  »h«  refused  to  come  in.  in  spite  of  all  I  could  say. 
nothinR  more  could  bo  done,  and  T  foar  that  she  soon  died. 

The  cooe,  however,  illustrates  well  the  power  ot  salicylates  in 
what  no  odo  probably  will  deny  was  sovoro  diahotei);  and  I  have  no 
doubt  that  the  drug  prolonged  her  life  by  at  least  two  years,  r8  when 
I  first  &aw  her  I  did  not  expect  her  to  lire  a  month,  and  but  for  hur 
uofortunalely  again  becoming  pregnant  {which  is  in  itself  strong 
testimony  to  the  improvement  in  her  eondition),  still  better  results 
might  have  been  obtibinod. 

With  regard  to  thifi  patient'H  hisborj'  and  the  fact  that  her 
diMwtcs  probably  originutud  in  a  pregnancy,  wc  have  seen  (hat  in 
her  last  pregnancy  she  bad  considerable  vomiting  and  then  got 
tnaoh  worae,  and  i  think  it  in  probable  that  in  her  formur  prefjnancy 
there  vma  vomiting  also,  and  the  diabetes  thus  originated  in  the 
severe  colla:-mia  so  produut-d.  In  this  case  almost  every  nord  written 
in  the  last  chapter  with  regard  to  the  causation  of  albuminuria  in 
pregnancy  would  nj>ply  equally  well  to  the  causation  of  this  glyco- 
sarin  and  diabetes:  only  in  the  one  case  the  defeotivo  combustion 
affected  the  starcbea  and  sugai-s,  in  the  other  the  albumens,  and  in 
smnu  intermediate  cases  as  we  know  it  uiay  affect  both,  or  now  oiie 
and  now  the  other  alternately.  I  think  it  is  not  too  much  to  say 
that  if  this  patient  had  bad  normal  pregnancies  froe  from  vomiting 
she  might  have  been  alive  still  and  possibly  never  have  had 
diabetes. 

Another  cose  is  that  of  Winifred  H.  F.,  age  8  years,  who  wiut 
adiaitlod  tinder  my  care  at  tho  Royal  Hospital  for  Children  and 
Women.  January  2'i,  1H91. 

Compluimxl  of  fahirat  and  nocturnal  urination ;  pate,  wasted  ; 
weight  '2  at.  5  Ibu.     Socae  increase  ol  liver  dulnoss,  and  constipation. 

Urine  2S30  cc.  pak^  amber,  104Q.  Sugar  5-6  pet  cent.,  uric  aci<] 
to  urea  1 — 33.  (No  exoesR  of  uric  aeid  [?]  due  to  phosphoric  acid 
given  *»  a  drink.)  Urea  to  sugar  1 — S-5,  urea  per  lb.  10*3  grs. 
Hbe  WM  put  on  diet ;  no  drugs  ezocpt  a.  little  dil.  ghos^Horia  SAid. 


503 


DKIC   AOID. — CniPTSR  XIV. 


Tbe  sugM  r«Il  to  6  per  cent,  and  then  to  4-1  per  oeol.,  but  araa  iell 
very  considerably  also,  And  on  February  9  it  ^a»  only  4-6  f^rs.  to  lb. 
Diet  herfi  was  intarferiag  nmhouHly  with  uutrition,  and  though  sugv 
(ell,  urea  fell  more;  very  diffcruut  from  wbal  bad  occurred  in  tb« 
previoue  caee  with  salicylate. 

8bo  was  given  «oinc  salicylate,  but  it  aofortuiiately  upeet  Ute 
stomnob  and  made  tbe  failure  of  nutrition  greacer;  «ogar  and  nren 
both  falling  cou8id(*rably .  Her  pubie  oo  several  occaaioaB  waa 
rulativL-ly  slow,  sbowed  considerable  high  tcuaion  and  occasional 
inbemilHoionB. 

The  ftaJioylate  was  tberefcre  stopped,  and  she  was  giTen  two 
pinht  of  milk  and  iioin«  brandy.  8he  bud  previouBly  boon  takinf; 
food  (diabetic  diet)  badly :  but  nhe  liked  tiie  miUt  aJid  began  to 
improve  ou  it,  and  urea  and  sugar  botfa  increased. 

February  12,— When  urea  got  book  to  9  or  10  grs.  per  lb.  and 
augur  to  5  per  cent,  sa^cylate  was  again  given  in  small,  slowly 
increasing  doees.  Both  urua  and  sugar,  however,  continued  to 
inoreaee.  though  on  February  18  urea  -was  to  sugar  1— 3'3,  and  on 
the  19th  1—3,  and  on  tho  !21»t  1  to  2-9,  and  on  34tb  1  to  2  3. 

Salicylates  now  apparently  oauiied  some  dyspepsia  and  diarrhoea, 
and  all  drugs  were  therelore  stopped,  ancl  on  Fabmary  2H  urea  was 
to  sugar  1— 3'3.  It  looketl,  therefore,  as  if  the  salioylato  had  bad 
iMine  flfTect  in  lessctiiag  the  sugar  relatively  to  the  area. 

March  3.— Slight  rioe  of  tempemture,  and  sugar  (cU  in  oonse- 
quence,  tbe  urea  rulaliou  being  1 — 2-3. 

Salicylate  was  begun  again,  gr.  rii.  four  timet  a  day,  but  again 
diarrhoea  followed  its  use  and  eome  tr.  opii  was  giveo. 

March  i. — Urea  to  sugar   1—3-1  ;  snJioylatc  hod  not  begun 
act. 

March  S.— 1— 3. 

March  7.— 1—2-3. 

March  12. — Opium  stopped.  Given  eodcina  gr.  {  throe  tunas  a 
day,  and  Balieytate  gr.  y.  four  limes  a  day,  urea  to  sugar  1 — 2-3. 

March    13.— Rather  more   liuiguid.    Codeina  stopped   and  IhjJ 
uiorph.  hydroch,  it],x.  given  fonr  times  a  day  with  the  sahcylate. 

March  26.  — Going  on  much  the  same,  but  Lhoce  ts  oooaaiooally ' 
some  voniiting,  and  tbe  diarrbtca  baa  not  oomplet«ty  CMtaed.  Urea 
to  sugar  1—3-2.  Total  urea  739  grs.  or  23  grs.  per  lb.  Sbo  is  now 
taking  a  considerable  quantity  of  milk  and  is  not  Icepb  tm  strict 
diabetio  diet,  aa  it  was  found  that  sbo  toc^  this  badly,  area 
diminieh^d,  and  she  got  into  a  lethargic  condition,  which  di^appeand 
as  tbe  diet  ^va8  improved. 
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Much  37. — Some  (Jiiurha'a  aguin.  su  eulicylate  kiid  morphine 
fODpped. 

Ifucb  31- — No  diiurhtfiaor  Tomitiiig  ;  {fiven  codeinftgr.  }  three 
Eimes  a  day. 

April  4. — On  oodeina;  tcmpomture  mised  tt>  101".  TaJteii  badly 
and  baa  floi»«  nausea:  ureu  to  Bugai-  l—Su  (e^ect  of  fewr),  but 
area  has  faU«a  bo  MO  f^rs.,  10  ffrg.  per  pound. 

April  6. — Not  HO  well ;  verj-  drowgy,  ei^piwJally  in  tho  ntorDin}^ 
after  breakfast,  wh«n  she  falls  asluup  and  doea  nob  wake  for  BevAral 
boura.  Takes  badly,  HOtne  nausea.  All  drugH  alopped,  milk  incruaatxl 
to  tbrae  piaU,  brandy  2  ozs. 

April  9. — Better  and  brighter  muuh  ;  takes  hotter,  but  urino  has 
increased  iu  quantity  and  Kpocific  gravity.  Salicylate  and  morphine 
mixture  repeated. 

She  died  od  April  19  (while  I  waa  tkway  for  a  holiday)  with  som« 
^mptonifl  of  diphthorin,  and  anotlutr  cbild  in  the  ward  liad  n 
■lupicioaH  throat  and  was  isoluled. 

Perm  i&sioD  for  u  pohtmorte^a  uxuniinulioti  could  not  bo  obtained, 
HO  the  exact  nature  ol  tbe  caae  remains  in  doubt.  Thuro  was  no 
optic  neuritis,  and  such  vomiting  ae  occurfed  seemed  to  be  the  reautl 
«i  drugs  ruthor  than  of  any  central  cause.  Tbo  only  phyaioa}  Bign 
WM  a  moderately  well-marked  increaHQ  of  liver  dulness. 

Ab  to  drugs,  thu  salicyatus  on  Boveral  occasiooa  reduced  the 
sugar  relatively  to  the  urea,  and  that  without  ia  any  way  roduoini; 
the  urea. 

The  codeina  diminiHhed  urea  and  sugar,  but  did  not  diiniDisk 
tbe  sugar  relatively  so  much  as  the  salicylate.  On  one  oceaBion 
It  appeared  to  uau&c  drow^iuecfs. 

Diabetic  diet  waa  an  abuolute  failure,  causing  a  great  fall  ol 
area  and  producing  a  lethargic  conilitioii  whic;b  would  no  doubt 
have  been  fatal  if  the  diet  bad  not  been  improved;  poRKibly  diet 
was  begun  too  Huddonly.  Tbiu  iH  in  cumplcte  aocord  wilb  tbo  obser- 
vationof  UirBchfeld(ZJ<ru(v[(,'A.  .Ve*J.  Wcek.,Junt'SJ,lii95),  thartiuani- 
tion  is  tbe  oauae  of  tbe  poma  in  diabet(>i; ;  aud  iny  own  ohKervalion 
deeidedly  leads  me  to  s^rea  with  him,  for  I  have  in  several  other 
cases  noted  the  approach  of  such  cnnditions  along  with  a  marked 
(all  in  urea,  and  if  1  could  run  up  the  uitia  I  apptared  lo  be  able  to 
ward  off  tbe  coma.  In  such  cJL&eB  it  in  obviously  of  the  greatenl 
importance  to  oaamino  tho  urea ;  anything  that  interferes  with  tbe 
taking  and  digestion  of  food  will  reduce  both  sugar  and  urea,  but 
this  is  not  a  curativu  action.  KuLivylule  reduced  ihu  sugar  relatively 
to  the  ureft,  aod  the  child  fully  held  her  own  while  taking  it.     On- 


fortuofttely,  however,  it  appeared  to  produoe  some' 
tliairbroft. 

I  shaJ]  kIso  give  the  notes  of  a  case  in  which  salicylates  girexa 
along  with  hihilU  doGOs  of  calomel  eventaally  acted  well,  though  ».% 
first  they  appcurcd  to  fail. 

W.  11.,  age  36-     vVdmitteiJ  under  my  oara  in  the  MetropoUtao 
Hospital,  January  IH,  1899.     Complains  of  iooreAse  of  appetite  one  j 
month,  and  incrROiie  of  thirat  two  weekn.  f 

His  fiitliur  is  alive  aiid  well,  bub  suffem  from  tninlNi^  anil 
piles  occaaionally. 

Hif)  mother  hus  "rboumatiaa"  in  tbo  bands.  He  haa  fin 
ttisterit,  who  are  well. 

Fatiuab  has  uoL  had  uny  fevers,  not  oven  the  influenxa. 

His  tongue  IB  slightly  red  at  the  tip  aod  edges,  but  not  spooiatlf 
olean. 

His  bowels  ore  oonBtipated. 

There  are  no  physical  sl^s. 

Januury  19. — Weight,  B2  lbs,  10  oz*.      Put  on  a  modified  diet. 
l^ateD  bread.      Milk  Oii.,  and  imperial  drink  without  aogar.     No     i 
potatoes,  broitd  or  sugar.  fl 

January  22. — Urine,  74  ozs. ;  sp.  gi-.  1035.    Acid.    No  albumvn.  ^ 
Sugar,  31  °J^  -^  1059  grs, ;  urea.  S-4  7„  -=  819  grs. ;  relation.  1—1-3. 

January  24.  Bowels  opened  by  mist,  sennn  oo.  Thirst  is 
rather  le»s. 

Jaininry  28. — Sodii  salloyl.  gr.  xv.  Out  of  nx].  month,  pip., 
gi\-en  every  six  hours.     Weight  i03  lbs. 

February  l.~Urino.  68ozs. ;  ap.  gr..  1036  ;  sugar.  3'1  %  =  880  _ 
gre. :  urea,  2-6  ^  696  gre. ;  relation,  1— Ml.  f 

The  SH,)i(;ylau<  appears  to  cause  some  naosea,  and  he  is  not 
Mking  his  food  so  well.     Try  bo  take  the  salicylate  in  powder. 
■    February  4. — Urine.  56  oas. ;  sugar.  1-4  "/o  —  861  £">• :  on^ 
9-4  "/□  =  620  gra. :  relation,  1—0-58.     W«ight.  103  lbs.  8  os9. 

Appetite  still  had,  so  salicylate  was  stopped  and  iodide  of  sodium,  j 
gr.  vii..  given  in  place  of  it  three  times  a  day. 

Tlerc  we  see  again  that  thu  sugar  hati  falleo  greatly  down  to 
almost  outi-third  of  the  amount  on  January  32,  but  urea  lias  alao 
fallen  by  ati  much  an  200  grains,  and  we  Unow  thnt  this  was  due  to 
deficient  income  of  food  from  nausea  and  loas  of  appetite,  and  if  we 
odd,  gay  200  gra.  to  the  sugar  on  this  oocoant.  the  njIatioD  would 
come  out  nearly  I —  I .  or  ulost!  Lo  what  it  was  on  February  1 . 

February  8. — Urine,  9S  ozs. ;  urea,  2-1  %  =  950  grs. ;  sugar, 
3'0  —  905  grs.  ;  relation,  I— 095.     Iodide  increased  to  gr.  x. 
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P«bruftry  10.— Urin«,  80  oz8. ;  urea.  9*4  %  =  837  gr&.  sugar, 
Jl  X  —  1.145  gT«.  ;  rolation,  1—1-2.     Weight,  103  lbs.  8  ozh. 

Pebraiir}'  14.— Iodide  left  i>IT,  and  salicylate  again  given  ia 
itiflercDb  form. 

P^niarj-  l&. — Urtoe,  SO  oka.;  ufsa,  24%  =  997  grs. ;  BOgar, 
3-5%^  1,372  KTS.;  relftlion,  1— 1-S. 

Fcbroary  18.— Urine.  94  ozs. ;  sp.  gr..  1037  ;  urea.  2-7%^- 1,130 
p».;  Bugw.  2-6  %  =  1.08a  grs.  ;  relation.  1— -96.  Weight,  105  Ihs. 
GosB. 

February  39.— Urine,  86  ozs. ;  »p.  gr.,  1031 :  area,  2-3  %  =913 
ro-:  sugar,  2"5  %  =  993  grs. ;  relation,  1 — 1  (nearly). 

February  25.— Urine.  102  oza.  ;  sp.  gr..  1035;  urea.  2-8  %  =3= 
1303  gn.:  sugar,  2-0%  1.365  grs.;  relation,  1—1-3.  Weight, 
106  Uw. 

Here  ag&ia,  bbough  the  salicylate  n.t  firgt  r-ednced  the  sugar 
relatively  to  urea,  the  imptovtmcnt  wan  not  maintained, 

Ibif).  morph.   liydrochlor.  lit  xii.  wibs  added  to  eaob  doee  of  bbc 
miiture. 
March  1.— Drine,  46  oas. ;  urea,  2-7  %  =  572  grs. ;  sugar.  1-2  % 
-  354  grs. :  relation,  1  —-44.     Weight,  106  lbs.  4  ozs. 
Here  again,  a  i^aat  dimiuutioD  of  Hugar,  but  aleo  a  great  tail  of 
itma,  and  do  doubt  the  salicylate  and  the  tnorphiue  upaet  appetite 
ud  d^eetioD  and  accounted  for  this. 
ft      March  8— Drine,  71  0!M.;  »p.,  gr.,  1032;  urea,  20%  -710  grs. ; 
W  Mpur.  2%  -  710  grs. ;  relation,  I— 1. 

March  10.— Urine,  78  ona, ;  sp.  gr.,  1024  ;  area.  2-2  %  =  791 
g™. ;  sugar.  -8  %  ^  987  grs. ;    relation,  1— -36.     Weight,  106  Ibe. 
^   ftOM. 

^M      Here  is  some  improTement,  and,  us  urea  is  rising!,  it  tit  probably 
Hftftto  kh«  drugs. 

^RUaroh  14.— Uriae,  64  ozs,;  Bp.  gr.,  1025;  ur&a,  3'7%^797 
gfj. ;  sugar.  -6  %  =  147  gre. ;  relation.  1 — -W.  .Allowed  11  omalL  bit 
of  toaat«d  broad  twice  a  day. 

March  17.— Urine.  70  ozs.;  8p.gr., 102S:  aroa.  S'4%  ^  776grs.; 
■ugar,  -75  %  -  241  gn. ;  relation,  1—3.     Weight.  107  lbs.  4  oza. 
m      Maroh  24.-Wdight,  lOU  lbs.  8  oze. 

H      March  99— Urine.  74  ozs  ;  sp.  gr ,    1036;  urea,  9-4  %  =  761 
H^. ;  nigar,  3-3  %  ^  1.127  grs. ;  rolation.  1 — IS. 
H^    Toast  was  left  oGT  and  liquor  puncroaticuii  given,  also  calomel  gr,'^ 
Hbricc  daily. 

■      April  I.— ^Umie  62  osi«.  ;    uroa.  27%  ^^  773  grs.;    sugar,  2-5 
"%  =  716  gn. ;  relation,  1— -fl  ;  weight.  10ft  Ibn. 
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April  II. — HaB  had  vomiting  in  the  morning  since  6tb.  Urine, 
44  oza. :  area,  35  %  ^  711  gn. :  sugar.  6  %  101  gre. ;  nlatioa 
1—14. 

April  14— Weight,  108  lbs, 

April   19.— Urine,   64  or.%.  ;    up.  gr..    1026;    urea,   3-3%~S^ 
gra. ;  sugar,  7  %  —  174  grs, ;  ration.  1 — '21. 

April  22,— Has  hivd  Bonie  pain  in  conneotioD  with  the  eae  o(  k 
leoQoral  bemia ;    but  this  lias  now  bocQ  relioved  by  raat  and  i« 
locally-     Urino,  52  om.  ;    «p.  gr..   1021  ;   oreo,  91  %  ^  SOS  ps. 
■agar,    15  =  20  grs. ;  relation.  1 — 03. 

A(iril  26. — Urine,  44  obb.,  high  colour;  ep.  gr.,  1080;  area, 
a-a  %  =  671  gro. ;  sugar.  -4  %  =  81  gra. ;  relation,  1— -1 ;  w«t«bi. 
104  lbs,  12  o/g. ;  given  olaret.  oxs.  ii. 

April  29.—  Urine.  64  ozs. ;  sp.  gr.  1019 ;  urea,  S  ^  =  691  gri. ;  ^ 
gogar,  -17,  =  56  grs. ;  relation.  1—09. 

May  3.— Urine,  38  oas. ;  sp.  gr..  1030  ;  urea,  3-4  "fa  ^  S96  itjn.1 
sugar.  -03  "/„  -=  ?  nil. 

Here  sugar  is  reduced  to  nil.  though  urea  is  as  high  aa  at 
note.     Toast  allowod  u^ain. 

is  still  on  saiio^lale.  morphine,  calomel,  and  liq.  panorealiooa 

May  6.— Urine,  48  oza. ;  ap.  gr..  1029 ;  urea,  3-2  "/^  =  708  gre, 
sugar,  iiono;  weight.  104  Ibn. ;  liq.  pancreaticus  left  off. 

May  10.— Quantity  and  Bp.  gr.  as  at  last  note;  atiU  no  ragar. 

May  13.-\VbiKht.,  10 (J  lbs. 

May  19.— As  Bu^ar  continued  to  be  abeect  and  be  was  going 
well,  be  was  allowed  to  go  out,  taking  the  salicylate  miKttirs 
oolotnel  with  him. 

.\ugu)it. — Attends  at  thti  hospital  every  few  weeks  and  coDtinuet 
the  mixture  and  thfi  calotncl  powders.  Sugar  remains  absent,  and 
he  is  quite  holding  his  own. 

1  think  the  credit  of  this  improvement  remains  with  the  aahcy- 
late  and  caJomol :  the  liq.  pauoreaticus  appeared  to  have  do  oSttci 
whatever  ;  the  salicylate  and  morphine  alao  appealed  to  aeoooDt  fw 
an  improvement  in  March. 

As  mentioned  in  a  previous  case,  morphine  helps  the  action 
a  salicylule.  and  I  believe  that  it  may  do  tliig  by  koeping  ap 
aeidity,  and  preventing  any  of  the  uric  acid,  which  salicylates  bnii 
through  the  blood,  (rori)  getting  into  combination  with  an  lUWli 
beoaues  it  is  the  combination  of  urlo  acid  with  an  alkali  which  offccis 
the  vessels  and  does  all  Ihe  harm. 

And  my  object  in  giving  calomel  was  jast  the  same*  aamely, 
heep  the  blood  clear  of  uric  acid  combined  with  ao  alkali 
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ttkaod  does  this  b;  dire«Uy  cumbining  wibli  tbc  uric  acid  (ace  p. 
{Oj,  aod  it  appears  from  the  resulta  in  this  case,  that  it  helps  tbe 
utiOQ  of  the  solicylAlo  mora  thcLD  tho  niorphiiio  does,  possibly 
beeuise  its  effect  is  independent  of  aciditj' ;  luid  under  e«rtain 
coadittons  the  morphinu  may  not  be  able  to  rains  the  acidity  (see 
.M). 
Coosideriog  that  in  this  case  there  was  only  3*1  per  oent.  of 
ugar  (o  bi^in  with  (tbou)^h.  by  tbc  way,  tbm  via-a  ou  diet),  I  should 
bare  expected  a  more  decisive  I'BHuh  with  salicylates  alone;  but 
their  partial  failure  w(W>.  1  think,  largely  duu  to  their  being  taken 
badly,  and  producing  natusea  :  when  they  do  bbis  tboy  are  uo  uuo  in 
any  case.  They  are  also  uo  use  when  there  m  nanaea  or  vomiting 
from  other  causea  (8ee  Case  of  Jane  B.].  I  believe  because  ibere  is 
iben  DO  nincb  oJkali  in  the  blood,  that  a  good  deal  of  the  uric  ncid  in 
Mira  to  coubiue  with  it. 

Still,  I  conaidur  that  j^iven  along  with  acids  or  smiLU  doses  of 
morpbine  or  calomel,  the  Balicylatce  are  th»  mont  useful  drugs  we 
pOMeas  for  the  treatment  of  these  troubles,  and  they  act  by  elimi- 
Mktiugaric  acid,  and  so  cleariug  the  blood  of  it,  I  Iisto  often  seen 
the  sugar  groally  reduced  by  opium  or  codeine,  hut  they  have  also 
appeared  to  me  to  reduce  urea  very  onnsidorably  at  the  same  time, 
while  with  tbe  boat  action  of  tbe  salicylates  urea  rises. 

Frerichs  says  tbnt  salicylates  reilucc  nugar  by  interfering  with 
digestion ;  but  in  several  of  my  cases  salicylates  not  only  j^eatiy 
raduoed  the  sugar  without  reducing  urea,  but  tbe  patients  steadily 
gained  weigfat  while  taking  them. 

In  my  paper  on  the  use  of  salicylutus  iu  diabetes  f  mentioned 
Ihttt  two  cases  had  been  reported  as  cured  by  thorn,  and  sinco  my 
paper.  I  havo  board  {rom  others  who  have  followed  up  my  sugges- 
tions and  used  them  with  great  liennfit  (see  I>r.  Mansol  Sympson, 
PraetUxoner.  August,  1891).  and  Dr.  Brooks,  of  Lincoln,  read  a 
paper  before  the  liinuuln  Medical  Bouiety  in  lU91,on  the  use  of 
•alioylatea  in  dial>etes. 

Id  sugf^oeting  that  glycosurin  and  diabeids  may  be  due  to  a  failure 

Hof  combostion  and  a  slackening  of  meta,ho]i8m,  which,  again,  may 

Braanlt  from  the  vascular  elTccU  of  uttc  actd,  pointed  out  in  previous 

v'tthaptora,  i  lun  very  far  from  cluming  that  all  such  casos  am  due 

to  aria  ooid. 

I  balievi),  however,  that  the  connection  between  gout  and  diu}iet«s 
is  both  wider  and  deeper  Chan  has  hitherto  been  suspected  ;  and 
that  some  of  the  riddlos  of  this  sphinx  (Fronchs,  "  uber  den  dio^ 
betes,"  p.  376),  may  be  solved  by  odinitliiig  provisiooaliy  the  power 
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of  uric  acid  over  metEiboli»m  ;  aud  by  tlius  a-dmiUioK  it  provisiookll)-, 
^re  aro  by  no  nioanti  bound  to  toref^o  any  opportunity  that  may  oSer 
of  putting  the  point  to  thn  mo^t  oar«fut  test  w«  con  davisa. 

Aad  tbo  moro  oojeful  and  complete  oar  te»ts  the  more  evidoat 
wilt  it  becomo  that  ^lycwmia,  Klycosurib,  and  not  a  fow  cases  of 
diabetes  are  really  due  to  a  failure  in  the  metAholiftm  t\nd  combustion 
of  carbo-hydrates,  juKt  as  hetero-albumiu!i>mia  iind  albuminuria  are 
due  to  a  Ainilnr  fuiluro  in  tbc  combustion  of  albumens,  ajid  bliat  tbe 
aolion  of  uric  acid  uii  Lbc  circulation  is  amply  sufitcieni  bo  scoonnb 
for  failuTv  of  combustion  in  both  cues,  nnd  so  for  the  fact  that  both 
may  occur  in  tbo  ^aiiic  individual  (see  p.  473.) 

Tbtm,  as  pointed  out  iu  an  article  mentioned  )n  the  Brititk 
Medical  Journal,  l-jpitointi,  1896,  vol.  2,  p.  97,  and  Janiiai*)-,  1897, 
p.  5  of  Epitome,  there  m&y  be  occasional  excretions  of  a  littlo 
«agar  for  yearg  boforo  there  is  true  diabetes.  And  this  is  the  exact 
parallel  nf  what  we  nee  in  migraine,  when  there  is  often  oacasioDal 
album  in  una.  for  ycaru  before  Bright'n  diseaHe.  and  constant  albs* 
nuQuria  Bupervetie  ;  and  this  reminds  mc  that  I  have  at  praseot 
aoder  my  care  a  caHC  in  wbjclj  periodical  migraine  of  many  years 
standing  has  ended,  not  us  ift  usual  in  albuminuria  and  Bright'a 
disease,  but  in  glycosuria  and  diabcli^ti. 

It  ecem9  then  that  ther«  in  here  between  theae  two  diseaiwe,  albo-l 
minurin  and  Brifiht's  dispute  on  the  one  hand,  and  glycosuria  andf 
diabntesi  on  Ihn  other,  a  most  extensive  paraltchsm — one  mi^t 
almost  nay  identity— and  one  cannot  help  feeling  that  just  as  in  iba 
cases  of  headache  iknd  epilepsy  previously  mentiooed.  tliert)  mask 
exist  below  this  parallelism  its  one  possible  cause — commniiity  ot 
identity  of  causation. 

And  this  common  factor,  the  cause  ot  both  diseases,  is  defectira 
oireuUtion.  bringing  about  defuctivo  combustion,  and  wo  now  see 
that  the  best  and  moat  complete  explanation  of  the  defective  oircu* 
lation  is  capillary  obstruction  by  niic  acid  collmnia.  I 

There  are  also  some  indicationH  that  while  the  defectivft  combus- 
tion thus  produced  may  ailecl  oitbor  albumens  or  sugars,  or  first  oiie 
and  then  the  other,  its  actual  effect  iii  any  given  case  depends  oa 
U8st0(!iated  conditions, 

When  the  stress  of  the  defective  circulation,  9.n  determined  by 
other  couoomilant  conditiuiiii,  such  an  cold  and  damp,  falls  on  the 
skin,  we  are  likely  to  get  albumtnuha  aud  BrJght's  disease ;  and 
when  it  falls  specially  on  tbc  liver  and  chylopoietic  viaoera,  theo 
glyoosurin  and  diabetes  is  the  more  likely  result. 

Caitefl  which  are  still  (uuctional  will  respond  most  decidedly  to] 
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the  treatmont  of  the  ario  acid  factor  :  wliile  tbo&e  wbioh  have  bocomu 

organic,  owing  to  changes  in  ttie  metabolic  tiesues,  will  be  affect«4 

ouly  to  a  certain  extent ;  and  those  wlitch  ato  from  tho  bogioniiig 

ll      o^wiio  and  duo  to  lesions  of  the  great  nerve  centres,  will  hardly 

^^raqmad  at  all  to  the  treatmeat  of  uric  aci  j. 

^1  Tbo  indicatioue  for  the  tnMblmout  of  »uch  a  ftlycoeuria  or  diabuttis 
^Ka»  to  dinioisb  the  introduction  and  fonnation  of  uric  acid,  and  to 
^B«lear  out  that  which  hu-s  aciuutnulatud  in  tho  body.  A  long  courfto 
of  nalicylate)!  will  satisfy  the  last  indication  ;  and  if  they,  at  the 
same  time,  r43move  tho  sugai-,  vcc  ou^bt,  I  think,  to  ^o  (gradually  back 
to  ordinakry  diet,  and  uveu  bi:yoiid  it ;  evontuuUy  roduoing  aoirual 
food  to  small  quantities  of  milk  and  cheaae ;  and,  unifies  we  are  able 
to  do  this.  I  I>«liev6  that  rutapee  is  ofbun  merely  a  question  of  time. 

As  I  hare  said,  1  believe  that  the  lar^e  amoutit  of  meat  commonly 
given  iu  diubvtua  acts  as  a  stimuluut,  and  thortifore  just  like  opium 
or  menniry  keepa  the  blood  clear  of  uric  acid  for  a  time:  but  like 
tbo0e  drugs  it  can  only  do  good  for  a  >thort  time  while  the  etimula- 
tioD  ta.<ttA,  as  it  not  only  does  nob  clear  the  uric  acid  out  of  the  body, 
but  on  tho  coatmry  (and  in  this  runpcct  it  is  worse  than  the  above 
drags)  it  al«j)idily  pours  into  it  a  considevablo  <]uantity  of  Ibis  »uU- 
stancedsy  by  day. 

Whether  thiB  great  exceiie  of  uric  acid  has  luiything  to  do  with 
the  coma  that  often  end;)  the  dineaHo,  may  be  doubtful,  and  I  have 
already  modu  some  obftcrvatiomt  on  this  point  on  p.  503,  showing 
that  in  the  opinion  of  myself  and  others,  the  coma  waa  duo  to 
inanition  :  but  I  am  not  at  all  sure  looking  to  the  terrible  eflfects  of 
nrio  acid  on  nutrition  and  combustion  that  the  inanition  in  ita  turn 
may  not  be  duo  lu  uric  acid  oolliuiniu ;  aud  tbia  would  lit  in  very 
well  with  the  fact  observed  on  p.  503,  that  a  rise  of  uxea  wbioli 
tint^ls  a  corret>poudiu;>  rise  of  acidity  generally  sullices  to  cluar  off 
the  ooma.  And  I  shall  have  to  refer  again  in  tho  following  chapters 
to  fche  evil  affect'^  of  a  pure  meat  diet  when  given  for  chronic 
arthritis,  and  in  one  of  tbu  casvii  there  muutiuncd,  the  paticut  vitm 
insenBible  for  some  thirty-six  hourH. 

But  be  tbi»  as  tl  may,  I  would  make  thiti  practical  su<,'ge3tion 
iba&  probably  the  only  way  out  of  diabetes  is  to  clear  the  body  and 
blood  of  uric  acid,  and  that  it  is  quite  impossible  to  do  this  while  an 
almost  pure  meat  diet  is  pouring  in  the  xanthins  in  large  quantity 
BTery  day. 

Is  it  then  possible  to  put  a  diabetic  patient  on  a  uric  add  lr«« 

'<diek?    I  have  fnr  years  been  attumptin^  to  do  this,  and  now  at  lant  [ 

what  1  think  is  a  gleam  of  light  above  the  dark  horizon  of  failure. 
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In  many  cases  t  have  aUempMcl  to  giv«  milk,  buk  when  tha 
iliseAfta  U  at  ftU  sovoro,  it  is  n»oc8itiu^  to  olenr  it  of  all  sugar,  and. 
this  I  have  tried  to  ia,  with  more  or  leiis  sucobhs,  hy  cnB^lalio); 
with  ruUDfit  aii;l  then  ounsftilly  washing  Ui«  ounls  froQ  from  tbu  whdf  1 
which  ^Dt&io8  most  of  th«  sogai- :  hut  I  b«li«vc  there  has  now  been  ' 
invented  a  prooeas  by  which  thu  albnniund  of  milk  can  be  obtnined  in 
practically  corapt»t«^  Heparatioii  from  the  HUgar  and  other  ooutttittieDti^ 
and  I  Hbatl  moDtioD  this  further  in  thv  chaptur  on  troatmcDt. 

Then  if  thJsia  m,  we  dnd  ouroelveti  at  once  in  a  stronger  posilton 
with  regard  to  the  treatment  of  diahotou.  for  we  have  two  forms  of 
albamen  wfaioh  can  take  the  pluco  of  niiimal  flefth,  and  which  will 
probably  introduce  no  uric  acid  on  xanthin  into  the  body. 

The  othur  form   of  available  alliiiuitiu  is  one  already  in  uae, 
Diunely  gluten,  but  this  again  might,  I  believe,  be  ased  much  niora-j 
extonairoly  thau  at  presdnt. 

What  we  havH  to  aim  at  th«ii  itt  to  tttop  tbti  introduction 
SHulhiiiB  by  ftuhstituting  milli  albuiDcns  sad  glutea  (or  anioial 
Se«b.  aod  then  uontinuo  the  clearing  out  of  uric  acid  by  meaQ*  of 
the  salicylates  as  before,  and  if  both  diet  and  drugs  suooeed,  we 
shall  have  what  we  have  never  yet  bad  in  this  disease,  a  real  ehaiM* 
of  HUccess. 

1  could  vusily  give  aolos  of  further  omuh,  but  they  do  iint  show 
anything  not  cdso  shown  by  the  al>ovi>' eases. 

And  these  uhow,  I  th)n]c,  that  in  a  oonsidorable  number  of 
of  diabetes,  a  i»>nrHe  of  salicylates  wiUi  tlie  help  of  opium  or  calooMl^ 
will  decidedly  reduce  the  output  of  tiugar,  and  check  the  prqgresa  of 
the  disouKc,  and  that  where  they  fail  it  in  doubtful  whether  aDythiasm 
else  will  succeed.  ^ 

Opium  and codeina seem  to  mcto labour  under  the  fatal  objeoBion 
tliat  they  often  interfere  with  appetite  and  caune  a  (all  of  urea  na 
well  aa  of  sugar. 

They  cure  also,  if  my  pathology  is  oorreet,  merely  by  olearing  the 
blood  of  uric  acid,  and  as  no  provision  is  made  for  its  eliuiinatioo. 
this  is  almost  certain  to  be  Followed  sooner  or  later  by  a  rebound, 
with  ^uriuUH  or  futiil  effecls. 

So  far  ns  I  have  h^n  able  to  watch  the  UM  of  opium  and  oodeina 
by  others,  they  have  not  presented  any  advantages  over  BalicjIaHn. 
and  have  often  appeared  to  me  to  fail  in  prolonging  life  a«  tnuah  is 
ibi;  aulicylabcit  might  ruuHonabty  have  been  expected  to  do. 

I  have  never  cured  a  case  of  diabcttx,  but  I  b«lieve  that  if  oure 
is  to  bu  etfectod  it  will  bo  by  using  salicylates  and  altering  the  dial 
in  the  direction  meotionod  above  whon  tliuy  are  actiug  well. 
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W.  H.  died  quite  recently  iindor  my  oai-e,  h'w  disaane  having  thus 
fauted  more  th&n  (our  yoaii;. 

Iq  tho  iutorraU  lie  had  trie<l  seveiral  hottpitals  and  as  many 
pbytictnos,  and  be  told  me  tliat  nothing  had  done  him  so  much  good 
oa  salicylates  with  sinnll  C|uantilieK  of  opium  or  oalomel. 

When  he  returned  to  me  this  time  hiKCiuie  wan  quitv  hopeieiw,  oa 
he  had  wasted  very  much  during  the  luxt  fow  iiionthH,  aud  had  several 
bKiaorcs,  showing  oiost  feeble  nutrition  :  and  he  had  ^90  soma  eon- 
talidatioo  at  the  apex  of  one  luug,  and  a.  traui>1«some  oough. 

Here  all  drugs  quite  failed  W  produce  an  effect,  and  as  in  the 
oorre^iondtng  »ta^o  of  Brif^ht's  disL'OHo  the  ^va  wurti  »o  low  und  the 
tiBsueB  so  wasted  Ihiit  it  was  impusnihle  lo  stimulate  Ihein  again. 

Dr.  8.  West  pnblished  in  tha  Britink  MeAical  Journal.  Au^uob 
H,  ISOfi,  hia  expurjonees  of  tht^  trcacinont  of  diaheteH  mellitUH  by 
aranlam  nitrate,  which  he  thinkii  may  aut  by  checking  the  rapid 
diffsstioii  of  starch  and  aome  forms  of  iilbtiinuii. 

I  hare  made  a  few  experimentn  wjth  thin  dru-^,  and  the  results 
ihow  very  clearly  bhe  way  itt  which  it  aetH. 

It  cnuses  a  distinct  rise  of  acidity  and  a  diminiHhnd  excretion  of 
oric  acid  with  well  boin^  and  diureais,  mid  tbo»o  cffocta  uro  so  markod 
that  quite  small  doses  sufliee  to  dcuioin^trutu  them. 

Thus  on  a  day  when  no  dru^o  were  taken,  nrinary  water  was 
I5'20ce.,noidity  57'4grB.,  and  tlie  relation  of  uric  acid  to  urea  1—27. 

On  the  following  day  ^.  iii.  of  uranium  nitrate  wore  taken  throe 
times  a  day  alter  meals. 

This  produced  marhed  mental  and  bodily  woU  i)eing,  the  urinary 
water  rose  to  1860  ce.,  and  the  acidity  to  61-2  gra..  and  the  relation 
of  oric  acid  to  urea  waH  1 — 38. 

I  Ibinlc,  tberoforu,  that  theiv)  oftu  be  no  doubt  that  nitrate  of 
Uranium  clears  the  blood  of  uric  acid  and  increanea  metabolism  and 
eombiistion  ;  and  like  many  of  tht;  dnigs  mentioned  above  diminishes 
Ihe  exoi-etion  of  sugar  in  diabetes,  because:  it  iitcreaaes  the  combus- 
tion. 1  may  say  that  1  have  hatl  a,  patient  under  my  core  cd 
nr&nium  nitrate  for  more  thau  IH  months;  she  is  a  somewhat 
similar  ease  to  W.  H.,  and  it!  at  present  holding  bcr  own,  though 
the  dose  of  the  drug  has  hnd  (as  one  wituEd  expect)  to  be  steadily 
^facraaead  ;  but  thii  is  obviously  prolongiitiou  of  life,  not  euro. 

Oatoium  is  another  dru^  which  taken  iu  the  form  of  powdered 
egg-shell  baa  been  oroditcd  with  curing  or  relieving  diabetes,  and 
from  what  ha«  lioon  said  of  thR  effects  of  ealoium  salts  on  p.  53  it  is 
dear  that  it  iiiiky  also,  like  the  uranium  salt,  clear  the  blood  of  urio 
acid  and  improve  oombustioa. 
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CHAPTER  XV. 


GOOT. 

SiNCB  r  6rAt  dmcovered  that  in  driviaj;  uric  aoid  out  of  tho 
blood  while  curinjj;  an  nttnck  of  hoadacho  or  mental  depreaaion,  I 
prcxtuoed  pricking  and  shooting  paina  in  the  joinU,  the  ezplan&IJoa 
of  the  arthritiii  of  goul>  hfts  never  seemed  to  me  to  he  &  very  difficult 
matter. 

And  it  still  acorns  to  mo  that  vthca  we  ba>7e  obtained  &  ooDiplet« 
knowlndga  of  the  chemistrj'  and  Boluhility  of  uric  acid  under  the 
conditiuiiH  preiitsnl  iu  thu  humiLii  boily.  we  %hH\  have  no  difficulty  io 
explaining  completely  all  the  phenomena  of  goat. 

I  am  quito  prcpii-rcd  tti  uadortokc  to  produce  a  anc  otiid  lUrtbritil 
in  anyone  provided  my  inntructiona  are  carried  out,  but  the  clit 
teeult  will  often  ro8«tiihl«  what  i<(  described  as  the  arthritis  o( 
rtieamatitim  rather  than  that  of  goni. 

From  tny  point  of  view  thu  arthritis  ia  both  diHcosea  i»  duo  M 
uric  acid,  which,  in  acute  rhoumfitinni,  is  suddenly  driven  into  a 
large  Qumlter  of  joints,  whore,  however,  it  reiuaias  generally  only  for 
a  short  time,  and  in  then  completely  removed  ;  but  in  gout  a  great 
part  of  the  uric  acid  in  bbu  blood  h  (generally  by  the  action  of  soma 
eiteruol  causes)  concentrated  ou  ouu  particular  joint  where  it  is  not 
only  proHL'ut  Iu  j{r»ater  quantity,  hut  remains  longer  tlion  in  the  ease 
of  acute  rheumatism. 

I  hclievu.  however,  that  it  is  quite  ponmblc  by  imitaiiDg  natun* 
to  produce  at  pleasure  an  arthritis  which  would  !«  called  rheumatism, 
or  one  whioh  would  bo  pronounced  gout,  by  those  who  did  not  know 
how  it  was  produced. 

If,  in  the  arthritis  cuUod  rheumatiam,  the  uric  acid  is  removed 
in  tbo  course  of  a  few  days,  only  niicro^oopic  lesions  ore  produced, 
which  are  quickly  repaired,  and  leave  no  trace  after  death,  but  if 
injury,  cold,  or  other  external  causes  prevent  the  removal  of  the 
urates  From  one  or  more  of  the  jointH,  they  may  set  up  and  main* 
taiu  on  irritation  in  its  fibrous  abructurus  which  may  obUun  a  oou- 


ie  bold  on  the  tisflOM  and  go  on  eoiouldoriiig  by  itMlf  niter 
the  one  aei'l  hu  been  Fomovod-  In  this  waj'  are  brought  aboub 
anensive  lesiooB  of  structure  wbiob  eveu  after  acute  rbeiiiuiitism  are 
■ooMtiraM  visible  after  de&tb,  and  whore  nrio  acid  bas  been  agnin 
and  again  precipitated  (from  causes  T  ahall  presently  epealt  of)  on  tha 
nritat«d  areas,  ohaogts  eoaamonly  ea.l!ed  rheumatoid  are  at  length 
prodQced. 

Those  rheumatoid  changes,  when  extensive,  sbnittd  be  regarded 
as  io  part  the  direct  effecta  of  the  irritant  uric  acid,  and  in  part  due 
to  the  smouldering  oa  of  the  irritabioa  it  oausea,  so  that  I  bavc  been 
aoenstotned  to  speak  of  tba  urio  acid  as  the  fire,  and  ihe  rbeutnatoid 
tbaoges  as  the  ruins,  and  obviouxly  the  traatment  of  the  ruins  i« 
&  very  different  matter  from  that  of  the  tire.  To  remove  the  mio 
acid  is  the  best  trcatmenl  of  the  &ro.  bub  that  will  not  rebuild  the 
raiiiB. 
■^  I  was  intorestod  to  soe  that  in  bis  address  En  the  section  for 
^^atases  of  children  at  Bournemouth,  Dr.  Goodhars  speaks  very 
atroD^y  as  to  the  rcdationahip  of  gout  and  rhouinatism.  Thus 
[Britilh  Medical  Journal,  1891.  vol.  ii.,  p.  252)  be  is  reported  oa 
aaying :  "  In  the  firat  place  I  bold  that  gout  in  children  is  nut  to  be 
discriminated  from  acute  rheumatism,"  ami  further  on  he  says  :  "  I 
think  that  in  summing  np  what  gout  is  we  munt  nay  that  under  some 

Psircumabanoes,  or  at  oue  p«rtod  of  its  life,  gout  isacutv  rheumatism." 
I  have  shown  that  under  ail  eireumstanceB  and  at  all  porioda  gout 
it  rheamatisii)  and  rheumatism  gout,  and  that  while  both  are  due  to 
Brio  acid  the  clinical  picture  varies  with  age  and  other  factoi-s,  the 
■etiOD  of  which  can  be  completely  ezpliuQud,  but  I  am  glad  bo  see 
■B  great  an  authority  as  Dr.  Goodhart  arriving  at  (he  same  eon- 
ehutoa  from  different  premiiies. 

Then  agaia,  I  nol«  that  Mr.  Jonathan  Hutchinson  says  (Trani. 
of  InUrnatioaal  Med.  Comj.,  18S1,  p.  92)  that  rhoumatiam  and  gout 
occur  in  the  same  famihes,  and  the  one  ie  ae  much  hereditary  as  the 
othar;  and  ho  aluo  uayti,  *■  Thousands  of  specimena  will  be  found  in 
miueum!!  .^bowing  rheoma.tif<m  only,  but  of  those  which  show  gout 
(Uibate  dopoHits)  tbora  arc  but  few  which  do  not  show  some  tmoes 
o<  Ihe  changes  characteristic  of  rheumatism  "  (p.  96) ;  and  on  the 
same  pago  be  romarka  that  "  rhenmatoid  arthritis  is  seen  io  chil- 
dren aR  the  renijlt  of  descent  from  K'^*^'')'  parents ;  also  a  special 
lorm  of  iritis,  especially  seen  in  those  who  inherit  also  proneness  to 
chilblains."  Tbero  is  no  Lthato  duposit  in  such  casos,  but  later 
OBt  e^ieeially  if  disease  of  kidneys  oomes  on,  then  they  get  urate 
deposit. 
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VRtO  ACID.— CHAPTER   ZV. 


It  U  necessary  to  make  thefta  praliminftry  nunArks.  or  the 
position  I  shall  take  in  this  ani  the  following  chapter  would  not  be 
underBtood. 

Whiit  evideooe  havo  we  th&t  urio  acid  produces  such  irritation  as 
that  I  ain  spoaking  ot  in  ihu  fibroud  structures? 

I  have  often  (^aoted  Sir  A.  Garrod's  remarks  on  the  effects  i 
wines.  Ac.,  and  ba.vQ  sog^^ted  that  it  was  the  acid  in 
beveraK»»  that  drove  the  urate  iiito  the  joint  aad  produced  the  ia- 
flamtnation,  of  which  the  pricking  pain  is  the  sign ;  he  sara  (p.  94di, 
<■  Where  a  few  ^laseus  of  wino,  ale,  or  porter  quickjy  and  invoriabljr 
produce  in  anv  individual  an  inflammatory'  affection  of  a  joiQt.  sttcb 
inflammatioa  is  of  o.  truly  gouty  chrLruutari "  and  in  the  lines  pre- 
oeding  this  he  mentions  how  some  stifferers  have  heat,  throbbing. 
stiffness,  and  pain  in  thaii-  gouty  joint  after  two  glasses  of  port  or 
a  siu^lu  glass  of  champagne.  Kow  it  is  ea»y  to  demonstrate  that 
champagne  is  intooaoly  uottl — more  so  than  the  other  wines  aed 
malt  liquors  mentioQed.  und  Dr.  Bruiiton  (in  the  dcbat«  on  my 
paper  on  "  Salicylates  and  RhBumatiam,"  Proceedingi  of  th<  Rot/^l 
Medical  ami  Ckinirijical  Socktij.  April,  1890.  p.  109)  mentioned  a  caw 
io  which  chainpagno  bad  apparently  produced  symptoms  of  poisoning 
by  its  great  acidity. 

There  oan  then,  I  think,  he  no  doubt  that  these  beveiragM  acted 
as  do&ua  more  or  less  strong  of  acid,  and  drove  the  uric  add  out  of 
the  blood  into  the  already  irritated  joint.and  t<x  the  eff^Mts  of 
sherry  on  the  acidity  of  the  urioL-  sou  Gg.  51 ;  but  oU  tbeso  things 
oaa  b6  easily  shown  to  affect,  not  only  the  acidity  of  the  urine,  but 
the  excretion  of  uric  acid,  and  the  condition  of  the  blood  ttsdf, 
as  shown  in  fig.  4S. 

Then,  as  uiontioQud  by  Sir  W.  Bohui-ts,  in  the  ahore  debate. 
Eb»toin  has  shown  that  nrat«  dissolved  in  phosphate  of  sodft  pro- 
duces irritation  and  morbid  change  when  injected  into  the  ooi 
while  the  phosphate  alono  produces  none. 

Then  agajn.  Bir  A.  Garrod  hue  pointud  out  (previous  referenc 
p.  292),  that  the  cartilageR  and  6brou:it  tissuen  of  joints  haTe  bal' 
little  vascularity,  ami  lu-e  leas  alkaline  than  other  tissues,  or  thao  the 
blood,  and  if  this  is  so  wc  can  fiasily  swc  why  urates  should  become 
"less  soluble  and  more  easily  retained  "  (to  quote  Sir  A.  Ganod's 
words)  in  the  □cigbljourbood  of  joints. 

Further,  the  joints  in  the  old  a.re  probably  both  less  vattcoUr and 
lo^»  alkalino  thnii  those  of  tbo  young,  so  that  such  oxteroiU  oaases 
as  iujury  or  cold  will  more  easily  diminish  their  alkalinity  m  theold. 
and  produce  a  local  conceaivation  of  urate  and  a  gouty  arthritis. 
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In  the  yoang.  on  the  other  hand,  the  effecle  of  loonl  cold  or  injary 
will  be  less,  the  oUcaliaity  will  be  better  tnaiataiiii»d.  and  it  will  only 
be  when  guii«ral  causes  act  all  over  thu  body,  auuh  us  Hovurc;  chill 
and  wetting  during  perspiration,  that  tho  alkalinity  of  all  the  joints 
will  Ih)  roduood  at  once,  uiid  the  tiioire  gouoral  arthritis  ol  auute 
rbeamatUm  will  reHuh.  Hence  the  joint  irritation  produced  by 
ontM  (ends  bo  be  general  and  ocate  in  the  young  (acute 
rheomatism),  local  and  subacute  or  chronic  iathe  old  (gout). 

With  regard  to  the  action  of  acids,  I  have  produced  prickiuR  and 
thoociriR  pAine  in  ray  own  jointB— many  aoorea  of  times,  when  iiging 
tliain  to  remove  the  uric  acid  headache  or  mental  depre^aion  (see 
•bo  remarks  on  fig.  S4),  and  in  n  ca^t;  of  gout  under  the  care  of  Sir 
Dyce  Duckworth  in  St.  Bartholomew's  Hospital,  where  he  kindly 
allowod  me  to  examine  the  urine,  I  wax  able  to  show  (St.  Hart. 
Hotp.  Rep/yrts,  vol.  xxiv..  p.  317)  thttt  every  time  the  acidity  rose 
(he  uric  acid  fell  below  the  urea  (reUtioQ  1 — 45  or  1 — 50,  a  great 
rflteolion  of  uric  acid),  tho  temperature  tondud  upwards  and  the 
puoB  increased  and  heciimo  severe,  iiud  conversely  whenever  the 
uric  acid  was  above  uien  (relation  1 — 24,  excretion  in  excess  of 
formation) — nhethur  thiii  rusult  was  produced  by  salicylates  or 
alkalies — tho  pains  diminished  or  oeaaed,  and  the  temperature  aab- 
sided.  I  hope  that  anyoiiu  who  is  still  sceptical  ii.buut  the  elTectA 
of  asids  in  gout  will  look  at  the  curves  given  in  the  above  paper, 
and  will  then  try  acids  on  themselves,  or  any  gouty  patieni  who 
will  consent  to  the  experiment,  tind  [  am  ooiifideut  that  (he  renults 
will  remove  all  doubts,  and  tor  a  similar  observation  in  an  attack 
of  gout,  see  clinical  note  by  Dr.  Lyddoll,  Laiuxt,  1699,  vol.  ii.,  p.  631. 
In  roferencc  to  physiological  relationii  I  would  poiat  out  that  the 
attack  ol  gout  coinmotily  oucunt  at  night  durin^  tfat;  acid  tide,  wheu 
the  excretion  of  uric  acid  is  at  its  lowest,  and  during  the  course  of 
the  attack  tho  pains  arc  always  worst  and  the  tcmperatviro  highest 
at  night.  The  curves  in  my  paper  aliove  referrad  to  show  this  well. 
Sir  A.  Uarrod  (previous  rvftircnce.  p.  i'i)  quotes  from  Bydenham'a 
deAcription  of  the  attack  iu  which  the  hour  of  oa»et  is  moutioiied  as 
3  &.[n.,  and  ou  p.  44,  sttU  qiioliiiK  from  tbo  same  authority,  we  find 
this  statement :  "  One  thing,  however,  Ik  conntant — the  pAin  in- 
creases at  night  and  abates  in  the  morning."  I  hope  that  no  one 
wbo  has  followed  my  reasoning  will  have  any  difficulty  in  under- 
ttandlng  the  meaning  of  this.  It  is  in  absolute  accord  with  my 
Btalement,  that  tho  excretion  of  uric  acid  is  invorsGly  as  the  acidity, 
mnd  that  when  aric  acid  failB  to  be  excreted,  it  ia  retained  in  the 
joints  and  irritates  them. 
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As  regards  aeanon,  Sydenham's  Lecount  in  eciuiUly  emphatic.  Hei 
BBjs  (p.  42) :  "  ToTCardfl  the  end  of  January  or  iMti  beginning  of 
February  saddealy  bad  with  scarcely  any  premouitor>'  teeHags  the 
disease  breaks  out."  That  is  to  say,  at  the  very  coldest  eeAsoa  of 
the  whole  year,  when,  as  [  have  shown,  the  acidity  is  higheab  aod 
the  excrettoii  of  m'ic  acid  least  (see  p.  27). 

But  indaed,  the  whole  of  Sydunhiuii'B  desoriptiaa  omi  be  eaeUy 
eicplained  in  terras  of  uric  acid  excretion  by  anyooe  ■who  is  conr«r- 
saiU  with  it.  Thiia  he  itays  (»anie  reference,  p.  42}  :  "  Hut  a  fen 
daya  before  this  (that  is  the  abtuok)  torpor  comes  oa  and  a  feeling  of 
Hatus  tbtoiig  the  itsgs  and  thighs."  This  oiDatis  a  siight  fall  id  acidity 
(no  doubt  due  to  the  t^bomocb  dcraiif^eiueut  be  epdaks  of  as  »  fore- 
ruDoer  of  Che  attack)  and  a  plus  axerecion  of  uric  acid,  aod  iu 
excesH  in  the  blood  cnusing  "  torpor,"  or  as  I  have  described  it, 
inuntal,  metabolic  and  general  depreasioQ.  Then  see  what  happeoa  : 
he  goex  CQ  :  "  Buaides  thia  there  ia  a  spasmodia  affection,  whiUt  the 
day  before  the  &*,  the  appetite  ia  unnaturally  hearty.  The  rietim 
goes  to  bed  in  good  health  and  sl^epx,"  and  at  S  a.m.  is  roused  by 
the  pain. 

Wo  havu  Hoen  that  (hurc  was  dyspepsia  mtJi  fall  of  acidity  vti 
collxmia  with  "torpor"  as  its  sign.  Then  the  stomach  improTMr 
the  appetite  i^  utinaturally  hearty."  Vp  go  urea  and  acidity  U 
a  time  when  the  blood  is  highly  charged  with  ario  acid,  and  the 
natural  result  is  that  it  ia  driven  into  the  joints,  and  this  occurs 
just  ai  aa  hour  when  the  acidity  has  been  rising  for  some  time  aad 
is  nearly  at  its  highaet  point. 

We  04D  now  see  all  our  factors  qoitfl  clearly,  almost  as 
as  if  we  had  produced  the  attack  ourfielveB.  (L)  Dyspopsia 
duoing  a  fiill  of  acidity  and  collismia.  (3)  ImproYomaot  of  digee^^ 
tion  and  appetite  raising  acidity  and  driving  the  nric  acid  oat  of 
the  blood  into  the  joints.  Can  anything  be  more  gimple?  anil 
this  sequence  can  be  imitatod  at  pleasure  to  any  required  extent 
But  it  is  only  by  acting  on  »  natural  or  artilioially  prodnoed 
ooIUamia  that  arlhritia  cao  be  caused ;  wbea  there  ia  do  urio  Mad 
in  the  blood  wo  cuanot  drive  it  into  the  joiDta:  henoo  as  ne  shall 
■eo  all  treatments  by  drugs,  salts  (sulphates,  etc.).  mineral  wat«n, 
or  pure  meat  diet  which  Blimulate  nutrition  and  oomhastion,  and 
keep  the  blood  free  of  urio  acid  for  a  time  by  doing  eo,  do  for  such 
time  also  keep  off  arthritis ;  and  conversely  the  worst  conditions 
for  cbrotiic  arthritis  aro  those  wharo  joints  are  already  irritated, 
and  a  constant,  supply  of  urates  in  the  blood  koepe  up  She  imtaUoo. 
lo  oODQectioQ  with  t.hia  othueation  of    arthritis,    I   wm  moofa 
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iatorested  to  hoftr  Dr.  OIiTor,  of  Horrogato,  say  at  a  moctioj;  of 
the  Britiab  Balnaologioftl  and  Clicoatological  Sooiqty  in  April.  1B96, 
that  in  oldea  times  ha  had  often  seen  goui  flare  up  is  patieota 
ooroiag  to  Harrog&to,  &»  it  was  then  the  oustonn  to  put  them  in 
hot  imatenioD  bihtba.  and  thuao  seemed  to  develop  the  ^out  att&ckH: 
and  I  bear  from  Dr.  D'Oyly  Grange,  of  Hurrogtite,  tbitt  sumo 
patients  etiU  bare  aoato  gout  on  firflt  coming  there,  and  thie  w,  no 
doubt,  due  to  the  salts  and  sulphur  in  thn  HarrDgate  water ;  but  if 
a  goaty  patient  ia  put  in  a  hot  bath,  which  acting  like  a  Turkish 
bftth  (in  fig.  63),  is  sure  to  flood  his  blood  wilb  uric  aoid,  than  the 
Harrogate  water  will  be  almost  certain  to  produce  an  attack  of  gout. 

Why  does  gout  couio  in  January  and  February?  (1)  Because 
during  part  of  November,  the  whole  of  December,  and  January 
ihe  weather  ia  cold.  This  diminisbeB  the  excretion  of  acidH  in 
iwrapiratiou,  and  keeps  the  itoidity  of  the  urine  high  (Hir  A. 
Garrod)  and  the  alkalinity  of  the  blood  low,  bence,  during  this 
period,  the  oxcrctiou  of  uric  acid  falls  short  of  its  formation  and 
iotroduciion,  and  it  io  retained  and  accumulated  in  the  body  (see 
Gg.  4).  (3)  When,  at  the  ond  of  January,  dyspepoia  lowerti  the 
acidity  for  a  day  or  two,  th«re  ia  a  large  sioro  of  uric  aoid  in 
lbs  body  which  is  at  ouoe  washed  out  into  the  blood,  producing 
intense  collcpmia  with  "  torpor  "  a»  ttfl  sign.  (3)  Ou  this  super* 
TCiuiB  a  nbarp  nee  of  acidity  which  quickly  clears  the  blood  of 
nrio  acid,  driving  it  into  Ibe  joints.  (4)  During  the  "good  health  " 
of  the  day  before  the  attack  the  patient  has  probably  taken  a 
tittle  extra  exercifle-  &»  well  an  a  little  extra  food,  and  daring  the 
utflrci»e  bo  hati  produced  a  little  wiurmth  and  diminished  alkalinity 
io  Boino  of  the  jointH  of  hia  foet.^  ThtH  has  not  subsided  when 
Uw  rising  acidity  of  night  not  only  prevents  its  fall,  but  increafles 
it.  Haooo,  at  2  a.m.,  uorLain  joints  in  the  fuut  are  the  least,  alkiiline 
skructures  in  the  body,  and  the  whole,  or  nearly  the  whole,  of  the 
nrio  aoid  in  the  blood  is  concentrated  upon  tbem,  and  acute  pain 
tttui  Luflammation  result. 

The  whole  thing  la  a  fluctuation  in  the  excretion  of  urio  add, 
which,  as  I  have  said,  can  be  imitated  to  any  required  extent. 

In  exporimcntal  work  a  Rout  attack  can  be  produced  by  acids  or 
any  drugs  which  directly  or  Indirectly  raixo  the  anidity  or  otherwise 
intorCarB  with  the  solubility  of  uric  acid. 

Dut  these  drugs  will  not  produce  an  attack  unless  there  is  plenty 
of  uric  acid  in  the  blood  for  them  to  act  upon,  so  thst  the  mere  (act 
kbat  an  acid  or  a  doso  of  mercury,  aux  romica,  etc.,  has  been  taken 
without  producing  any  pains  proves  aolhing. 
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U  you  are  going  to  produce  an  experimental  arthritis  yoa  mnat 
first  bring  &  lot  of  uric  acifl  into  Iho  blood  in  solutioQ  probably  'orith 
a  salt  of  potash  or  soda,  and  then  administer  some  of  tlia  tlni^  , 
nhieh  will  interfere  with  Us  uolubility  ancl  drive  it  iato  the  jotntflfl 
aad  fibrous  tisRueH ;  this  in  wlrnt  invariably  oooura  in  nature  or  an^ 
attack  of  (jout  or  rbeuinabiBtn  does  not  reiiult.  A  riae  of  aciditv  or  , 
the  taking  of  a  drug  which  cauHe»  retention  vrhen  the  blood  tftfl 
already  trco  from  uric  acid  iia,turully  produces  no  result.  ™ 

From  what  has  been  Baid,  it  mual  be  obvious  that  an  acid  may 
fail  to  produce  an  attack  ol  gout  for  several  reasons.  (1)  It  may 
fail  to  be  ab»iorbed  from  ga-stric  irritability  (Tiausea,  vomiting,  etc.). 
or  it  may  irritate  the  Eitomach,  and  prevent  its  own  absorption  and 
that  of  food  also,  and  so  lower  rather  than  raise  acidity.  It  to 
specially  likely  to  do  this  when  given  too  cunoentrated,  or  in  too 
large  a  ijuautity  at  one  time.  (2)  When  absorbed  il  may  be  over- 
poweretl  by  alkaline  salts  of  jratash  or  soda  present  or  prodooed 
from  other  Hourcus  (as  dubility,  pcriipirattoa,  etc.).  It  is  always 
necessary,  therefore,  to  sea  that  an  aotd  given  raises  the  aoidityfl 
of  the  urine.  (3)  There  may  bu  no  uric  acid  in  the  blood  owing  te 
its  previous  removal  by  a  course  of  salicylate:^  or  other  »ol\'ents, 
and  th»ii  there  is  obviously  nothing  for  the  acid  to  act  on,  and  no 
gout  results. 

I  notice  that,  Dr.  Luff  in  his  recent  Qoalstooian  Leettires 
{Lancet,  i.  1897,  p.  1070)  objeotM  to  my  statement  that  dlminiahod 
alkalinity  of  the  blood  causes  retention  of  urio  aoid  in  certain  tiasuce, 
and  he  then  goes  on  to  speak  of  the  solubilities  of  sodium  biurate. 
But  why  trouble  about  sodium  biurate  ?  I  should  acknowledge 
that  the  uric  acid  if  lung  retained  may  eventually  become  tiodiuiii 
biurate,  but  we  have  to  deal  with  it  at  the  time  it  is  in  the  blood, 
when  accordint;  to  8ir  W.  Itoberts  it  is  a  quadriurate ;  for  ftcids 
diminish  and  alkalies  increase  the  excretion  of  uric  acid  in  the  urioo 
from  hour  to  hour  almost  from  moment  to  moment,  and  the  presence 
of  more  or  less  irritation  in  aouie  l^brous  tissue  is  a  frequent  ood- 
comitant  of  the  diminished  excretion  in  the  urine  ;  but  here  we  are 
dealing  with  uric  acid  as  it  i«  in  the  blood  and  tisaw)  fluids,  and  that 
it  eventually  becomes  a  biurate  when  deposited  in  the  tiunofl  is  a^ 
matter  of  no  consequence.  ^ 

All  the  uric  acid  with  which  I  am  concerned  in  this  book  probabl) 
exists  as  a  quadriurate,  cither  in  solution  or  in  colloid  form ;  and 
only  in  this  and  the  nest  chapter  have  I  to  deal  at  all  with  the 
biurate  of  sodium,  and  that  only  aJUr  the  arthritic  irritation  haa^ 
been  produced.     For  we  often  see  the  biurate  plastered  ovei  join 
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aad  sot  causing  ho  atom  of  iriittition  (we  aIso  my  refeience  to 
Pfeiffer's  cxpcrUnonts  on  binutcU  in  chapter  xvi).  When  oric  acid 
18  being  retained  in  th«  body  by  tha  action  of  nn  ftoid  it  is  as  n 
i][UkdnQrat»,  and  probably  iu  colloid  form,  but  still  in  BUBpension 
aod  Don- crystal  line  (see  p,  I£4).  And  -ivlieu  it  !«  beiog  excreted  in 
excess  as  tho  result  of  taking  an  alltali  tbie  again  meets  with  it  In 
(bs  blood  or  tissues,  probably  u  a  quadriurato. 

Now,  Sir  W.  Roberts  teUauB,  "  Uriaacid,  gmvel,  and  gout,"  p.  66, 
that  the  acid  urate  of  sodium  is  Dot  throwa  down  from  a  solution  of 
rjuadriOTRlc  in  sorutn  till  the  neoond  or  third  day,  and  it  neems  pro- 
bable that  in  thi;  living  tisbuc  fluids  it  will  take  uvco  ton^or  than  this. 

Bot  Sir  A.  G&rrod  tells  us  in  the  passage  already  ijuoted 
above,  that  "  a  few  glasses  of  wine,  alu,  or  porter  quickly^pro- 
duce,"  etc,  and  we  see  in  lig.  67  that  the  arthritic  pains  were  very 
marked  within  an  hour  after  swallowing  the  dose  of  acid,  obviously 
Lhtio  the  arthritiB  oould  not  be  due  to  deposition  of  the  biurate^  but 
vas  probably  due  to  retention  of  quadriurate  either  in  solution  or 
more  probably  in  colloid  fomi,  aud  ibis  is  whul  I  have  been 
soggCBtiag  (or  years  past  in  previous  editions,  nob  deposition,  but 
nttntion. 

And  if  thiii  is  oorreot  we  have  here  probably  one  rather  important 
difference  between  the  arlhritld  of  (jout  and  tbut  of  acute  rheu* 
matism. 

In  aoutu  rhoumatiBm  the  arthritis  is  often  only  a  matter  of  a 
fsw  hours,  for  even  if  it  continuoa,  the  irritation  may  leave  one  joint 
and  go  to  another,  proving  that  the  urate  is  soluble  and  can  be 
moved  from  place  to  place. 

And  this  is  almost  certainly  due  to  the  soluble  quadriurate,  and 
the  biurato  lias  not  hod  lime  to  bo  dopositod :  hence  in  acute  rhca- 
matiain  ihete  ia  but  a  paasing  inflammation  similar  to  that  in  gout 
ot  the  fibrous  tissnes  au  described  in  chapterti  xvi.  and  xvii.  and  in 
fig.  65 ;  and  here  ihe  soluble  quadriurate  is  all  taken  up  again  into 
tha  circolatioD,  aod  loavce  little  or  no  deposit  of  acid  urate  behind 
it  (seo  also  chapter  ix.). 

In  gout  on  the  other  hand,  thu  lu-ale  is  not  only  prei>en(  in 
greater  quantity  in  the  oue  joint  ufTocted,  but  it  remains  longer,  and 
so  the  biuiate  ia  deposited,  and  this  may  go  on  for  some  time  as  long 
as  thu  blood  is  rich  in  urates  attracting  other  urates  to  it,  so  that 
the  tophus  growB  steadily  litrger  and  larger. 

Here  we  have  undoubtedly  to  deal  with  the  biurate,  aud  have 
to  ooDsider  its  solubility  in  any  attempt  we  may  moke  to  dia»dve 
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Bat  here  again  the  chemical  facta  are  not  nc&rly  ho  cUffictilb  U) 
reconcile  with  cliniea.!  cxporioDC«s  as  some  appear  to  believe. 

Thus  Sir  W.  Koberta  telLi  us  that  the  biurate  is  not  entirely 
ioBoluble  in  hlood  Boruoi,  and  again  he  says  (pmv.  tvi.,  p.  106), 
"  The  solvent  relation  of  the  bodily  ftaida  bo  the  material  of  goaty 
depoaits  ta  siniply  a  ijuoistion  of  Huturulion  or  subaaturatioa.  If  the 
lyinph  or  nynovia  a.t  a.  certaia  spot  bccume  Bfttarated  or  rather 
saporsaturatad  with  sodium  biurate,  precipitation  of  that  eubstaDOt, 
will  inevitably  take  place  into  the  contiguous  fibrous  ttmoe*. 
if  after  such  un  ovont  the  lymyh  or  syaovia  rooorer  their  parity  i 
become  approxiniuttJy  free  from  biurate,  as  in  doe  ooium  utt 
comes  about,  a  process  of  slow  resolution  will  of  neceasity  set  in.' 

Now  this  is  very  interesting,  and  it  explains  a  clinical  exj 
of  mine  that  one  often  appears  to  get  more  benefit  as  re^rds 
cluoricK  up  of  old  Kouty  troubles  from  several  short  courses  of 
Bslioylates  with  pauses  between  them  than  from  a  einglo  long  course, 
Hud  oituh  time  ohq  starts  ficah,  one  gets  a  largo  excretion  of  uric  aoM, 
though  towards  the  end  of  the  previous  ooorse  it  had  beeo  bat 
little  increased. 

And  the  results  given  in  my  carves  show  that  the  effect  of 
leaving  off  tialicylatea  after  some  days'  administration,  is  a  great  fall 
in  the  uxcruliou  of  mio  acid  in  the  urine,  which  is  thus  for  aoou 
dayB  considerably  below  its  normal  relation  to  urea,  and  it  aeemi 
probable  that  during  these  days  tho  lymph  is  in  a  condition  of  sob- 
satoration  and  some  resolution  of  hiarata  deposits  conse^oeotlj 
oocui-s. 

Again,  and  this  is  a  matter  of  the  greatest  intereeb  Sir  W.  Boberti 
shows  {prov.  i-of,,  pp.  79  and  80)  in  his  experiments,  that  the  biaca(« 
is  coinparativuly  soluble  in  water,  and  that  the  solvent  power  of  saran 
or  a  saUne  solutiou  iucroasett  as  the  percentage  of  saline  it  coniauu 
diminishes.  * 

And  it  follows  from  this  that  a  blood  which  is  watcrj-  and  poor  in 
salitien,  is  a  muoh  better  solvent  of  biurate  deposits  than  a  blooJ , 
which  is  concentrated  and  rich  In  soJiiiies. 

.\nd  this  is  exactly  what  we  find  in  nature,  for  as  I  have  I 
pointing  out  over  and  over  again  in  the  previous  cbaptors  (see  p.  '■ 
and  elsewhere),  it  is  in  the  old  feoblo  debilitatod  and  wat«r  lofgai, 
that  we  get  a  constant  excess  of  uric  acid  in  the  urine,  and  wfail 
appears  to  be  a  coniparatively  rapid  removal  of  biurate  d^xxit* 
frooi  gouty  joints,  soon  leaving  little  but  erosion  to  murk  the  pliM 
where  they  were. 

Now,  OS  ws  have  aoen  iu  previous  chapters,  the  mere  preaenasdl 
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ui  exceM  of  uric  uad  in  the  blood  makes  ii  dilute  and  waterj'  by 
dinuDisbii]);  tbo  outflow  of  water  from  the  ludnayn,  »o  that  we  get 
io  fihlorowH,  as  Dr.  Jones  has  pointed  out  (B«e  chupter  xii.,  p.  415), 
not  cmly  a  lowering  of  the  blood  decimal  but  a  fall  in  the  Rpecifio 
— gravity  of  the  blood. 

H^     And  the  Bame  in  Bright's  disease,  when  there  is  retentioa  of 
■  vaMr  and  dropsy,  the  blood  (aa  in  the  case  examined  in  chapter 
m  %m.,  p.  46€,  (or  inatance)  is  poor  and  watery,  and  contains  but  a  low 
percentage  both  of  htemoglobin  and  obUb. 

And  this  is  not  all,  for  in  cooditioas  of  weakuo^s.  dt-bility  and 
auMCutioD,  wc  Kot  low  nutrition  and  slackening  of  digeetioii  and 
metaboUsin  in  general,  and  as  a  resalt  of  thcso,  very  low  oxor«tion  of 
urea  per  pound  of  body  weight. 

But  the  urea  \»  the  index  of  the  breaJdng  up  of  albumenR&Dcl 
albuminous  tissues,  and  while  the  nitrogcuous  portion  of  these 
go  to  produoo  thie  nroa,  their  salts  no  doubt  furnish  the  corre- 
'  ipopding  aaline  constituents  of  the  blood  and  urine,  and  honoc,  a« 
I  have  ghowD.  the  acidity  of  the  urine  varies  up  and  down  with 
the  urea. 

Therefore,  in  oooditions  of  debility,  wasting,  and  especially  if 
than  is  dropay,  we  have  two  very  powerful  conditions  tflnding  to 
make  tfae  blood  and  its  Hei-uni  watery  and  poor  in  salines,  and  this 
will,  an  we  have  seen,  directly  increase  their  power  of  diuHolving 
biurate  deposits. 

Again,  it  is  not  to  the  point  with  regard  to  the  large  excretion  of 
mio  acid  in  tfae  urine  produced  by  the  adminifitration  of  nlk&lieB,  or 
the  diniinishL'd  uxcri;tion  produced  by  acids  and  acid  salts,  etc.,  to 
^ow  that  the  solubility  of  the  hiurnte  ib  not  inci'eiLHeil  by  alkalies; 
■lor  in  all  pbysiologioal  oonditioDs.  and  probably  ia  <l11  pathological 
ones  also,  with  the  exonption  of  gout  and  rheumatiam  of  some 
BtaodJng,  wu  have  to  deal  only  with  urtu  acid,  or  a  quadriurate  of 
nbicb  the  solubilities  are  as  we  know  very  dilTerent  from  those  of 
the  biorate,  and  whiob  do  comparatively,  easily  pass  into  solution 
in  corabiuation  with  an  alkaline  base,  and  are  aUo  precipitated 
from  aaeb  solution  by  an  aotd  whioh  takes  the  baKC  from  them. 

In  BO  far  as  alkalies  and  their  administration  affect  the  ttolution 
and  removal  of  hiurates  from  the  tiaauefl,  their  first  effect  is  no 
doubt  to  remove  uric  acid  or  quadriurates  and  eliminato  thorn  from 
tbo  body,  and  if  this,  as  in  the  case  of  tho  salicylates  above  men- 
liooed,  causes  subnaturation  of  the  blood  and  tissue  fluids,  Iheu 
soma  biarale  is  taken  up  from  the  deposits. 

Henoe  tlie  elimination  of  gouty  dspoaitt  by  the  admiaiBiration 
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of  alkalios  is  probably.  &a  Sii-  W.  Roberts  pointa  out  (pror.  nl. 
p.  129),  a  aoinewhnt  slow  prcK»>!M:  tliough  in  taking  his  estimauol 
their  uffects  we  must  make  allowance  for  the  constaDt  iaHj 
introduction  of  uric  acid  or  XAuthins  in  fooil.  nliicb  wan  probalily 
in  the  cases  ho  is  speaking  of,  neither  prevented  nor  ullowod  (or. 

Again,  also,  it  is  little  to  the  point  to  show  that  Bolioj-latei 
have  but  smaU  affect  on  the  solubility  of  the  biurate,  for  both  la 
physiology  and  pathology,  when  thuy  cause  a  plus  excretion  of  tiric 
ooid,  they  have  to  deal  probably  entirely  with  the  qnadrtDrale ;  and 
if  cfa&migtt-y  is  correct  tbcy  appctrently  bavo  the  power  in  conditions 
obtaining  in  the  living  human  body  of  splitting  this  up  into  it« 
coDstitutents.  and  combining  with  only  one  of  them,  the  glycocoU. 
and  this  power  has.  as  I  have  painted  out  in  chapters  it.  and  iij., 
some  relatioD  to  the  salines  in  the  blood  and  tbv  acidity  of  the 
urine,  in  t^lation  to  tiraa ;  and  cannot  therefore  apparently  be 
exercised  in  dogs. 

Other  things  vhich  interfere  with  the  Bolubility  of  uric  ao>d 
(each  us  iron,  lead,  mercury,  Ubhiu,  zinc,  miuigaaeee,  oalcium,  etc.] 
may  also  produce  an  attack  of  gout,  but  oompored  to  acids  tbev  are 
rarely  met  with  in  nature,  and  are  not  generally  so  powerful  a 
action,  as  a  good  supply  of  alkaline  phosphates  or  other  alkaline 
flolts  cosily  prevents  their  producing  much  retention.  Still  at  oigbt, 
when  the  acidity  is  high,  they  produce  a  little  or  increase  any  pain 
that  ia  present. 

Of  iron  Halts,  Sir  A.  Garrod  says  (p.  383)  :  "  These  preparations, 
when  indiscriminately  given  to  gouty  sobjccle,  are  apt  to  axcitr 
paroxsyms  of  their  disorder,  and  ure,  for  the  most  pftrt,  oontrt- 
indiofttod." 

That  lead  precipitatfls  gout  attacks  is  so  well  known  that  I 
need  hardly  quote  anything  concerning  it,  but  Rir  A.  Gorrod  hai 
shown  that  gout  is  much  morL-  common  among  those  exposed  tfi 
lead,  lach  as  plumbers  and  painters.  lie  also  pointed  out  tiul 
uric  acid  is  almost  invoria.bly  proHOut  in  tbo  blood  In  cases  of  lealj 
poisoning. 

I  would  remark,  in  passing;,  that  it  is  during  the  eeeoaiiaif^ 
action  of  lead  that  thurv  is  colhemia.  Its  primary  aotton  Is.  M 
I  have  shown,  to  diminisli  the  solubility  of  uric  aoid,  to  brii^ 
excrvtiou  below  formation,  and  to  retain  it  in  the  body,  and  it 
this  time  there  in  little  or  nono  in  the  blood.  Then,  when  from 
dyapQp»a  or  intestinal  puin  (due  to  urat«  of  lead  in  the  iDtesttiul 
watU,  sec  pp.  33d  and  340),  the  nrea  and  acidity  fall,  ibe  rataioal 
uric  acid  is  washed  out  into  the  blood  stream,  and  coUsMnifcwitfi 
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high  CensioD  poise  accompany  and  follow  tbe  leal  colic.    If 

aaewbes  are  oorrecc,  the  slow  hif^h  ti>tisioa  puUe  which  is  often 

tn&rked  io  platnbism  may  be  taken  as  proof  positive  of  tbe 

of  excess  of  uric  acid  ia  tbe  blood,  and  the  pulse  oan  be 

'qa>ekes«d  aod  its  teuaion  reduc«d  by  druga  that  act  on  uric  acid, 

»Dd  th«y  may  produce  fjout  when  eo  acting.     Again,  1  )iiivo  in  my 

own  CMMB  ofteo  produced  (as  it  i«  easy  to  do)  botb  the  primary  and 

•eooodary  actiao  of  lead. 

A*  to  mercury,  I  have  bLowu  that  its  admicietmtion  brings  the 
evcretion  o(  uric  acid  below  the  level  of  formation  [British  Mtdical 
ftmwnai.  1890,  vol.  i.,  p.  1,241,  also  lig.  IT,  p.  fiO),  and  clears  the 
of  it,  ptodnciof;  meotal  well-being,  free  capillaricB,  and  quick 
teasioo  pulse  and  diuresis,  all  r«8ul(B  of  tlie  tree  capillaries, 
It  also  reaombles  lead  in  that  it  produces  in  my  own  pcreon  at 

some  intestinal  pain  of  a  f^riping  cbaraGtor. 
Sir  A.  Garrod  sayH  of  it  (p,  206) :  "  It  ia  a  woll-oatablished  fact 
Biet*]Iic  iiDpregnacioii  ia  capable  of  inducing  paina  iu  the  ex* 
lr«mitiee,  which  bear  a  close  reaembl&nce  to  those  of  rheumatism." 
expoaed  to  irtorcarinJ  vapour  often  auffoF  from  what  ia 
"  neormlgia  mercurialia. " 
With  regard  lo  litbia,  1  must  refer  to  what  I  bare  said  of  its 
on  p.  51.  My  lesulte  show  that  it  diminishes  the  excretion 
one  acid,  aod  at  the  same  time  frees  the  capillaries  and  quickens 
Lbe  poise,  cansea  mental  well-being  and  a  free  How  of  urine,  and 
when  it  does  all  thia  it  generally  causes,  like  lead  and  muroury, 
no  pricking  and  ahootiog  pain  iu  the  jointa  also. 
How  tfav  tniDeral  waters  containing  sulphates  spoken  of  in  the 
jua  chapter  ag  curing  glycosuria  and  diabetea.  and  aa  doing 
ihi«  by  olcariiiti  tbe  blood  of  urie  acid,  are  many  of  tbcm,  strange  as 
it  nuty  aeem,  useful  in  ibe  treatment  of  gout  alno. 

Now,  tbej  cure  the  diabetes  by  clearing  the  blood  of  itrio  acid 
Mid  allowing  combuKtion  to  improve,  and  we  should  expect  that  in 
doiog  this  they  would  produce  more  or  less  artbribis,  aiiJ  this  is 
^tfxaciiy  wbal  we  find  to  be  the  case ;  still,  nevertheless,  they  do 
(or  gout,  becaoso  once  this  first  arthritis  has  passed  over  they 
>d  U)  keep  the  blood  free  from  excess  of  uric  acid  for  some  time, 
d  in  this  way  keep  off  attacks. 

niia  is  the  way  in  which  a  large  number  of  drugs,  as  iodides, 
ia  of  calciom,  caooabis  iudica,  litbia,  guaiacuni  aad  other  rosios, 
•ad  oompounds  of  sulphur,  such  as  tbe  troch.  salph.  Co.  of  Sir  .\. 
Garrod.  act  in  relieving  ohrooic  arthritis  associattid  with  debility, 
and  aliDOsi  complexly  bve  from  febrile  temperature. 
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Those  troubles  nro  due  to  the  foot  thai  Ihore  is  ohroQio  nric- 

•otdaeniin.  unA  every  tittle  ri<ie  of  acidity,  such  ns  that  which  oocuts 
flVarr  night,  tcnde  to  drive  utmost  every  eraaiDg  u  little  more  orftte 
toto  the  jointf),  and  keep  tho  irritfttion  emouldering  on,  bat  if  any  of 
the  ubove -mentioned  dnigs  can  keep  the  blood  relatively  free  from 
uric  acid,  much  of  this  chronic  irritation  may  be  prevented :  hot 
tfaoBe  drui^  also  when  first  used  may  make  the  puns  worse  for  a 
day  or  two. 

This  ia  exactly  the  condition  (chronic  arthritis  aseociatod  with 
debility)  in  which  salicylatc-B  will  do  no  good,  and  may  even,  ae  ve 
shall  see  m  tho  next  chn.plfir,  do  harm. 

JBxaotly  the  same  thing  holds  with  regard  to  the  mineral  wat«n 
which  contain  sulphates ;  the  pationts  arrivu  at  thv  epa  with  a  oon- 
eiderahle  quantity  of  uric  acid  in  their  hlond,  and  the  flulphatea 
drive  this  into  their  joiut8  and  produce  an  arthritis,  and  I  beliem 
that  at  aerernl  such  spas  the  physicians  are  in  Ibe  bahit  of  teUlo^ 
their  patients  thnt  this  first  attack  is  a  sign  that  the  water  is  going 
to  do  good. 

And  this  is  quite  true,  for  ooou  the  first  attack  is  over  the  sni- 
pfaabes  k«ep  the  hlood  relatiively  clear  of  uric  acid,  and  thus  prerettl 
fnture  attacks  for  some  time. 

And  they  produce  theite  results  (I)  by  clearing  the  blood  of  nrio 
acid ;  and  (3)  by  the  increase  of  metalxilism  and  oombnstion  whidi 
results  from  this,  luid  which,  as  we  have  seen,  cures  thu  diabutes. 
and  the  result  of  this  upward  metabolism  is  that  the  fires  of  life  ut 
this  patient  burn  for  a  considerable  time  both  brighter  and  bettor, 
acidity  of  urine  remainii  high,  and  alkalinity  of  blood  low,  and  the 
blood  is  kept  relatively  clear  at  uric  s^id  for  somo  months,  ao 
there  is  no  arthritis. 

But  let  the  pntlcnt  leave  ofF  the  drag  or  the  mineral  wi 
when  afti3r  a  few  months  his  combustion  has  ooma  down  again  hi 
will  again  have  uricaaidtomia.  and  each  rbe  of  aoidity  will  then 
inoreasa  the  irritation  of  his  joints. 

In  this  way  tho  cure  of  tho  arthritis  is  not  permanent,  but  has  to 
ba  repeated  from  year  to  year ;  indeed,  there  is  obviously  no  cure 
(or  these  diseases  but  such  alterations  of  diet  as  limit  the  iotroduc- 
kion  ajid  formation  of  uric  aoid,  and,  at  the  same  time,  provide  lor 
its  steady  and  continual  olimiaation,  thtts  gradually  remoWog  the 
quantities  previously  stored  in  the  body. 

Speaking  gMierally,  it  may  be  said  that  all  the  diseases  in  tbs 
preceding  fourteen  chapters  may  be  cured  by  such  a  drug  as  ihr 
iodide  of  aiet«ary,  which  clcara  tbc  blood  of  urio  aotd,  bukj 
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or  ftDjr  other  acting  liko  it  and  removing  tbe  uricoeidiomia, 
tj,  in  doing  so,  Ten'  prohnbly  produce  arthritis  (aH  va  shaM  soe 
Fin  the  eaM6  rticorduA  in  the  next  choiitcr),  hub  if  it  does  not  pro- 
duce arthntis  at  once,  then  its  continued  administration  will  keep 
tbe  blood  clear  of  uric  acid,  and,  for  a  timQ,  prevent  arthritis  ;  saob 
drnga  can,  in  foot,  produce  arthritis  only  when  thoy  liiid  a  lot  of 
uric  acid  in  the  blood.  On  tbe  other  band,  it  i»  nearly  always 
possible  to  pi-odtici-  ati  arthritis  by  giving  a  »alveat  of  uric  acid, 
each  as  an  alkali ;  thus,  if  some  bicarbonate  of  soda  is  taken  in  the 
afternoon,  thin  brin^  a  little  extra  uric  acid  Into  tlio  blood,  and 
when  the  ordinal^'  evening  rise  of  urinai'}'  acidity  {or  fall  of  blood 
alkalinity)  supervenes  upon  this,  tberc  m  priokinf;  and  shooting  in 
tbe  jointa  ;  but  tliis  would  not  have  uucuntid  if  the  alkali  had  not 
baon  taken,  bocau^e  there  would  have  been  less  uric  acid  in  tbe 
blood — so  little,  in  fact,  that  the  riee  of  acidity  would  have  pro- 
dooed  no  Doticeablu  ufluct  on  the  jointH :  and  vre  have  bpre  as  it 
were  a  summary  ol  tbe  whole  aotiou  of  urii:  iioid  in  the  causation  of 
^Beu«. 

In  the  same  way  a  purely  nitrogenous,  or  bij^bly  animal  diet, 
may,  like  the  drugs  and  mineral  waters  mentianeil  above,  not  make 
an  arthritia  worse,  but  better;  for  meat,  and  even  urio  aoid  itself, 
are  stimulants  to  nutrition,  because  tbey  clear  tbe  blood  of  uric  acid 
■nd  start  an  upward  metabolinm,  and  so  lon^  an  the  fires  of  life  bum 
facighlly  the  blood  is  kept  clear  of  uric  acid,  and  there  is  relative 
freedom  from  arthritis. 

But  a  time  comsa  in  every  case  when  this  stimulation  is  no 
longer  possible,  wh«n  the  fires  of  lifo,  from  af^o,  over-work,  and 
olber  causes  of  exhaustion,  bum  bo  low  that  they  will  not  re-aot  to 
any  stimulus,  and  then  neither  meat  nor  uric  acid  will  do  any  more 
good ;  and  then,  instead  of  acting  as  stimulants  the  uric  acid  gets  at 
onoe  into  tbe  blood,  and  caue&s  tbo  most  terrible  depression  of 
mind  and  m«taboliKm. 

So  long  as  stiiDuIation  continues  the  patient  Is  very  pleased  with 
tbe  reenlt.  his  arthritis  if*  bsttET,  and  be  is  better  and  stronger  in 
himself ;  but  he  cannot  leave  off  his  stimulants,  lh»y  have,  on  tbe 
eootrary,  to  be  steadily  increased,  or  all  his  Iroublus  tend  to  return, 
anci  at  the  end,  which  is  sure  to  come,  he  will  have  tbe  most 
dieaetrouB  urioacidmmia  without  any  chauce  of  uscapo  from  its  fatal 
Kanlts. 

I  believe  therefore  that  the  treatment  of  chronic  arthritis  by  ft 

pore  neat  diet  is  a  inotil  ctant;urouB  treatment,  though  in  some  oases, 

.  wid  where  it  acts  as  a  stimulant,  it  may,  for  a  time,  relieve  the 
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arthritia:  but  where  it  Ifuh  to  acfc  as  h  stinmlanl,  or  after  the 
stimulatioQ  paBsos  off,  it  may  produce   most  sorioaB   r«8ulM,  Md 
even  in  the  last  two  years  I  have  eeflo  it  apparently  prodnoe  nren 
depreBRion,  headacbe,  sleeple^iaDeBe,  and  ansemla  {all  the  signs  in 
fact  of  colltumia)  and  in  one  c&ae  even  fits  ending  in  pixilonged 
coma.     Then  I  notice  that  Dr.  Armatrong  of  Brixtoo,  nho  reoanUjr 
read  a  paper  at  the  Medical  Society  on  this  treatment  in  chroait 
gout  (see  British  Medieai  Journal,  May  1  and  15,  1897)  gives  u 
one  of  hia  conelusions  in  the  orif^'ioal  paper  that  patients  "  reeovar 
etjually  well  whotbor  on  this  (pure  mnnt)  dietary  or  on  the  rneat-froe 
diotary  suggested   liy  I>r.  Al«x.  Uaig";  if  tbia  in  »o,  thuru  is  do 
shadow  of  doubt  in  my  mind  aa  to  which  diet  is  the  safer  of  tbo 
two,  and  after  the  above  experiences  no  one  for  wliom  I  am  raspOD<     j 
siblo  shftU  i;ver  he  put  on  a  pure  meat  diet.  \ 

In  patholog)'  we  see  that  a  K^ut  attack  i«  brought  oq  by  in- 
didgence  in  wiacu  and  beers,  which  ara  more  or  less  strongly  aeid. 
Champagne  is  about  the  most  aeid  of  wine»,  and  the  cfaoaper  beers 
are  generally  more  acid  than  tbotw  of  better  quality.  1  found 
acidity  equivalent  to  18  grs.  of  oxalic  acid  lo  a  pint  of  4d.  ale.  and 
S5  grs.  in  a  pint  of  stout.  Sherr>'  37  grs.  in  a  pint.  Port  about 
the  same  Claret  10  grs.  to  the  pint,  and  champagne  49  grs.  to  tb« 
pint. 

Sir  A.  Qarrod  says  (p.  226) :  "  As  regards  acidity.  Dr.  Bonos 
Jones  has  ascertained  that  wines  may  be  arranged  in  the  following 
order,  beginning  with  the  least  acid  ; — Sherry,  Port,  Champagne, 
Gtaret,  Madeira,  Burgundy,  Rhine  wines,  and  Moselle,  .'ill  th^fl 
winas  are  found  to  be  more  acid  than  malt  liquors,"  but  as  the 
qoautity  of  malt  liquor  talcon  is  generally  much  greater  than  that  of 
wine,  the  total  amount  of  seid  taken  in  may  bo  greater  in  tbo«e  wbo 
drink  beer  than  in  uliose  who  lake  wine. 

Then  the  late  Or.  Q.  Harley  h&h  pointed  out  the  iiil«re»ting  fact 
{Lancet,  1896,  vol,  ii.,  p.  309)  that  the  Champagne  used  in  BngUad 
is  often  more  acid  than  that  used  in  other  countries. 

A  good  class  cider  has  an  acidity  equal  to  oH  grs.  of  oxalic  acid 
to  the  pint,  hub  it  aJ.so  contains  a  lot  of  soda  and  potash,  and  the 
ullcct  of  taking  it  aa  regards  the  acidity  of  the  twenty-four  hours' 
}irine  is  almost  nii ;  1  suppose,  tbereforo,  that  its  acidity  is  due  to 
acid  sake  of  vegetable  acids  which  in  the  body  are  oonTsrted  into 
carbniiateii,  and  ns  the  acids  and  alkalies  in  cider  or  apple  jaioe  am 
nearly  balaocfid  there  is  no  effect  on  the  acidity  of  the  urine. 

With  wiues  and  beers,  howovt^r,  this  is  not  the  ease,  for  either 
formation  of  acids  during  fermentation,  or  by  loss  of  alkali  dc 
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station,  and  keeping  in  the  caae  of  wioe  (tartar)  thfi  alkalies 

DO  longer  balance  the  acids,  ami  tboHc  bovorag«s  have  a  much  more 

Elded  effect  in  raisiag  the  acidity  of  the  arioe  tban  eider  has ; 

alto  U  made  from  barkiv,  >n  which  actds  pr«potidera.t«  over 

aUcaliee. 

FnulH,  again,  arc  odd.  owin^  to  the  acid  salts  they  contain,  but 
I      these  beooiae  oarbooate^  in  Die  body,  and  act  as  doaea  of  alkali 
rather  tha.n  of  acid,   and  they  tend  to   lower  the  acidity  of  the 
^iwenty-four  bourn'  urine. 

^H  I  condode,  therefore,  that  while  many  wines  and  been  have 
^Hpldle  a  distinct  efTnct  in  raising  the  acidity  of  the  uriau,  uml  will 
^pwnsequeatly  cause  ret^otioa  of  uraleii  in  the  body,  and  help  to  puve 
the  way  for  gout,  good  cidor  made  from  puru  fruit,  undophieticated, 
and  apart  from  impuritien  Huoh  ntt  lead,  will  do  but  litclo  harm,  and 
will  tend  to  lower  thu  acidity  of  iho  uriui.'  rather  tliitQ  to  raise  it,  so 
ihat  it  may  even  do  good  and  preveut  gout. 

In  Toforonoc  to  this  point  about  cider,  I  have  been  told  by  my 

friend  Dr.  Boaua,  that  a  great  (liend  of  his,  a  native  of  Normandy, 

oscd  bo  toll  him  that  gout,  gravel,  and  rheumabiHm  were  rare  formn 

^_of  disease  then:,  and  that  this  was  attributed  to  the  use  of  cider  iu' 

^ntace  of 'wioe :  I  believe  that  the  same  has  sometimes  been  said  of 

"the  «idor  drinlung  counties  ol  England,  ftnd  I  hnve  known  one  or 

two  people  whoaaserted  that  th«ir  goat  or  rheumatism  had  left  thent 

cm  their  giving  up  wino  and  taking  to  cider. 

Uaay  fruits  baviug  u  diatincbty  acid  reitction  tend  to  raise  the 
acidity  of  the  urine  and  diminish  the  alkalinity  of  the  blocl  for  an 
faonr  or  two  afci?r  they  have  been  taken,  and  while  they  do  thia 
they  ofu.-n  caunc  mental  exaltation  and  well-being,  with,  perhaps, 
some  pricking  and  ahoutint;  pain»  In  the  joints,  or  in  a  very  gouty 
person,  an  attack  may  be  precipitated ;  but  at  the  end  of  this  time 
their  alkaline  btiscs  comi^i  into  action,  and  there  is  a  fall  in  the 
acidity  of  the  urine  and  a  aw  in  the  nlkaliaity  of  the  blood,  which 
mortt  than  compensutea  for  the  previous  fluotuatioas  in  the  opposite 
dizeotions.  so  that  the  effect  of  such  ffuils  on  the  reaction  of  the 
urine  of  the  twenty-four  hours  is  to  produce  very  little  change  or  a 
slight  fall  of  acidity. 

Fruitti,  therefore,  may  be  freely  eaten  by  those  who  have  iiob 
much  urate  in  their  blood,  and  they  will  not  tend  to  cause  a  v&- 
t^ntioR  or  accumulatioa  of  uric  acid  in  the  body,  but  rather  the 

■  revorso. 
I  most  oonfeaa  that  I  find  it  dif&cult  to  andemtand  the  logic  of 
Uuwe  who,  wishing  to  know  the  effects  of  winea  on  the  human  iMxIy. 


»a 


tlUIC   ACED. — CHAPTKH   XV. 


have  saCifldcd  thomulTM  hf  looking  ap  tKo  poreenta^o  eompMitiica 
of  BQCh  winas  in  a  work  oa  ctiemitttry,  nnd  thnti  findinj;  thatttufr 
order  of  acidity  did  not  corn^Kpoad  wilh  ihulr  upparunt  order  of 
goub  prodiiotioo,  have  ibeoce  concluded  tliAb  their  acids  or  idd 
flslte  had  no  effect  on  the  hnooan  body,  and  nothing  whatoTer  lodg 
with  the.  produotion  of  f^nut. 

Surely  il  the  object  is  reatly  to  find  out  the  effect  c^  wines  on  the 
renottoii  of  the  tluids  of  Ibe  human  hody,  it  might  bo  almost  vorth 
while  to  potur  a  known  c)Ua.Qtily  of  oae  or  (wo  of  th«n)  into  i 
human  body,  and  watch  their  effects  on  the  reaction  of  the  tirint 
for  iuHtatice  ;  and  this  iu  an  experiment  which  can  be  begun  ud 
completed  in  three  to  four  hours  pf  any  siogle  day. 
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The  above  view  that  the  acids  of  wioo  are  not  the  eaaae  of  ^OK 
bucaosQ  their  ooidity  does  not  correspoud  with  their  reoordal 
production  of  gout,  appears  to  me  aleo  to  quite  lose  sight  of  tfav 
obvioas  fact  that  the  effect  on  the  hcxiy  depends  not  only  on  the 
acidity  of  the  wins  but  also  on  the  <]UBnt)ty  taken,  so  that  beers  of 
comparatively  low  ucidity  takuu  by  the  pint  muy  neyerUielew 
prodac«  as  muoh  or  more  effect  than  the  more  acid  wines  onb^ 
tftken  by  the  ounce-  IH 

Now  fig.  64  shows  the  effect  on  the  acidity  of  the  urine  of  taking 
3  OS.  of  sherry  at  B  a.m. 
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The  first  poiut  od  tho  cunre  is  the  exorotion  of  acid  for  tho  hour 
8  R.in.,  tlie  other  polntB  are  the  exoretionB  of  baU-hours 
lahiptied  by  two  to  mnJce  thorn  compdrablu  to  the  first  point. 
The  figures  bulow  aro  the  hourly  and  h&lf-hourl;  excretioDB  of  urine 
io  CO.  luulttplied  by  lliv  number  of  oc.  of  standard  soda  soluliou 
requirod  to  neutralise  them. 

I      The  lower  broken  curve  i<i  that  of  a  control  duy  for  couifiarieoa. 
'      No  food  was  taken  for  au  hour  after  the  sherry,  by  which  time 
U  bad  ciiused  a  very  distinct  riaa  ia  tUc   acidity  of  tho  urine,  u 
which  is  never  seen  ia  the  Dormibl  ourv6»  of  these  hours  (see 
5-3). 
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Fia.  30.— CoMVB  or  Ukika&v  Acinmr  and  Wateb  uiowijia  twk  smcrs 
or  30  OHArxa  or  OiTnic  Acid. 


Note  abo  that  with  the  risinfj  acidity  tbv  urinary  water  rose  to 
10  oe.  in  the  half  hour  ending  9  a.m.,  thai  it  fell  to  24  oo.  at  9.30 
aod  10  IB  the  generally  conatant  result  of  tho  commsDcement  of 
digestion;  fluid  being  tlion  roquirod  for  gastric  juice:  the  rise  of 
aeiditj  at  11  common  to  both  currus  is  aUo  a  constant  result  of  t>he 
later  digestion  of  breakfast. 

It  Mcmi  clear  tboB  that  these  2  oz.  of  sherry  prodnced  a  ver>' 
Jisrtnet  effect  on  the  aoidity  of  tho  uriao. 

F^f.  65  shows  a  somewhat  similar  result  from  taking  gr.  xx.  of 
otrie  acid  in  6  oz.  water  at  7  a-m.     The  upper  curve  is  that  of 
ia  oc.  per  half  hour,  and  the  lower  that  of  aoidity  of  oiiDe  in 
34 
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grains  pet-  hair  hour,  and  fts  they  ai-e  all  for  periods  of  half  aa  1 
OQUe  of  them  are  inultipliaii  by  Iwo. 

The  taking  of  t)ie  avid  ia  followed  by  a  rise  of  acidity  to  -39  al 
7.30,  and  to  -68  at  B.  and  a  fall  to  -3  at  8.30,  when  the  ordinary 
ourre  appears  to  bo  roBuniud. 

And  now  af^ain  note  the  urinary  water  (upper  enrre).  It  fall  to 
29  oc.  in  the  HthI  half  houi-,  but  roeo  to  tho  great  height  of  1 10  ee. 
in  the  second  half  hour  after  the  acid,  and  oorresponding  to  the 
gi-eutout  risB  io  tho  acidity  curve, 

Note  also  ihc  effects  on  the  puUe  rate,  and  teasion  in  the  GgoTM 
under  7.30  and  8  it.m.  ThetiQ  read  from  left  to  right.  7.30  a.tD., 
pulee  rate  GH,  position  sitting,  diameter  of  left  radial  hy  arieriometer 
I-O  millimetre ;  and  under  B  a.m.,  paUo  rate  74,  sitting,  tuft  ladiol 
diameter  -9  of  »  uiUiincti-u. 
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We  see  then  that  along  with  the  rise  of  acidity  at  8  *.m.  then 
WAR  a  <iiiickeuiiig  of  the  pulse,  a  fall  of  blood  pressure,  and  a  marked 
diurusiii ;  and  these  last  were  all  reaultft  of  one  and  the  same 
the  relative  clearing  of  tho  blood  of  uric  acid  which  the  rise  of  ; 
or  fall  in  th<!  blood'n  alkalinity  produced. 

We  Roe  also  that  the  total  urinary  water  Jn  the  two  and  a  haff ' 
hours  ending  9  a.m.  was  231  cc. 

And  now  look  ut  fig.  56,  which  is  a  control  on  another  morning, 
when  6  oz.  of  pure  water  wore  taken  at  7  a.m. 

We  s«o  here  that  the  aoidity  ourve  is  nearly  a  straight  line,  that 
ihu  water  alnn  HucdiateH  but  liUlL>,  its  hi^hefit  point  being  at  8  a.ii., 
wiiioh  is  also  the  highest  point  of  aoidity  ;  but  there  is  no  diuresi) 
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eomcponding  with  thut  in  fig.  6&,  thoagh  the  same  qttaniity  of 
water  was  taken  at  the  oorrespondiug  hour,  and  we  see  also  why 
thero  wiM  not,  for  the  pulse  remained  »Iow  and  was  indeed  slower 
kt  fl  tbaa  at  1,  and  khere  wan  no  reduction  in  tbo  diameter  of  the 
mdial  artery. 

And  we  know  why  this  was  no,  for  there  was  no  appreciable  riaa 
of  atndity  and  no  clearing  of  thu  blood  from  ttric  acid,  and  cou- 
UM|aeBUy  the  eapiUaries  of  the  kidneya  remained  obetraoted  nnd  the 
Uood  preesnre  did  not  fall. 

Heneo  wo  soo  that  the  total  water  in  the  two  and  a  half  hours 
ending  9  n-m.  on  thia  day  wau  only  16'2  cc.  as  u^rainst  231  in  fig.  ^5, 
kbos  Again  proriug  what  I  bare  been  saving  for  years,  that  tbe  urio 
add  controls  the  ex&retion  of  water,  and  not  the  water  the  oxcrotion 
ol  nric  a«id. 

It  is  tme  that  Che  water  in  the  half  hour  ending  7  a.ni.  wae 
38  CO.  in  6g.  56  and  42  cc.  in  fig.  hft.  but  that  in  the  half  hour 

»  ending  8  a.m.  woh  only  -19  oc.  In  fig.  56  against  110  cc.  in  fig.  S5, 
and  this  accounted  for  most  of  the  oxooes  of  the  one  total  over  the 
other,  and  it  was  ole&rly  due  to  a  frooing  of  the  capillary  circulation 

tin  the  kidneys. 
That  the  acidity  curre  as  a  whole  is  higher  in  fig.  06  than  in 
Eg.  55  is  merely  due  to  the  fact  that  urea  was  higher  on  the  one  day 
than  the  other,  as  acidity  riscfi  and  falU  with  area  when  other  things 
areoqnal. 

I  think  these  fiffurcs  show  pretty  dearly  nob  only  the  efTocts  of 

tdtrio  acid  on  the  acidity  of  the  urine  and  the  alkalinity  of  the  blood, 
but  also  domonstrato  oneo  mor»  what  I  haTc  long  known,  namely, 
thai  I  can  niter  at  pleasure  thn  rate  of  the  hoaxt's  action  and  the 
diameter  of  the  radial  artery  that  ih  the  blood  pressure,  and  can  free 
Erooi  obetruotion  the  capillary  oirnulation  not  of  the  kidneys  only, 
bat  also  of  the  lungs,  tivor,  mueclcs,  skin,  nnd  indeed  of  the  whole 
body:  bnt  that  I  have  absolutely  nn  pownr  to  do  this  at  allexoept  by 
altering  the  qiisntity  of  uric  acid  in  th«  blood  of  which  the  (quantity 
pasnng  in  the  urine  is  the  index  ;  and  this  again  explains  the  fact 
whtoh  is  practically  constant  in  physiology  that  the  excretion  of  uric 
acid  and  of  water  in  the  urine  move  from  hour  to  hour  and  day  to 
day  in  oppoAtte  directions,  and  everything  that  alters  the  uric  acid 
may  be  depended  upon  to  alter  also  the  water. 

I  did  not  estimate  the  uric  acid  in  fig.  55  at  B  a.m.,  but  I  am  as 
certain  that  it  fell  then,  as  1  am  «urc  that  1  should  have  found 
iooreased  excretion  of  water  from  the  lungs  aa  well  us  from  the 
kidneys  if  I  had  looked  for  it. 
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It  is  not  everyoDti  who  c&q  give  the  time  required  to  c8titnAt<5 
the  acidity  of  tbe  urine  or  tlie  di&iuHler  of  tha  radial  artety.  still 
le%%  the  excretion  of  water  from  the  luogs  from  half  hour  to  half 
hodi,  bot  Bveiyone  can  measure  the  urine  from  half  hour  to 
half  hour  and  aoto  Iho  alterations  in  the  pulee  rate,  and  tbeae 
would  often  give  quite  Rufiicient  indiciitioD  of  the  action  of  the 
drugs  taken  on  uriv  acid;  and  whoii  the  doses  taken  and  eSeoia 
produced  were  nomewhat  larger  than  in  these  fibres,  quite  difltintt 
effeota  on  the  blood  decimal  could  no  doubt  also  be  prodooed  (see 
figa,  46  and  65). 
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Thoy  must  not  expect,  however,  to  produce  results  (ike  those 
shown  iu  these  Qgures,  except  uuder  the  conditions  which  oblained 
in  these  experiments :  that  is,  thoy  must  attempt  to  raise  ihe  acidity 
at  a  time  such  as  the  momlDf;  hours,  wheu  it  is  naltirally  steady  « 
lolling,  and  those  again  whose  hourly  excretion  of  acid  is  from 
dlETeruncea  in  diet,  etv.,  much  greater  than  niiue.  tuuat  not  expect 
to  produce  results  compariLble  to  mine  except  by  asiug  Uuger  doMi 
of  acidH. 

Fig.  57  shows  the  similar  results  of  taking  6  fl.  OS.  of  fltC'VikJ 
rhubarb  and  juica  a.t.  1  a.m. 
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Hen  again  we  eee  a  ntftrked  and  decided  rise  in  the  acidity  of 
oriae  in  the  lirgl  hour  dfLer  taking  th«  dose,  (ollowod  by  an 
look  eqnnlty  ma,rl(ed  fall  in  the  third  half  honr  after  it. 
Hera  the  poise  rate  was  counted,  but  do  measnremoDtB  of  the 
radial  artery  were  made,  and  we  see  thtbt  the  pulse  quickened  from 
65  op  to  78  witb  the  rtuia^  avidity,  and  fell  to  76  aa  the  acidity  fell ; 
diat  ic  rose  of^io  to  78,  H&  and  84  at  9,  9.30  and  10,  merely  shows 
that  the  digestion  of  broakfaat  was  then  going  on. 

But  p4Lrt  of  tliu  quickvnin^  of  thu  |)ul»;  at  7.30  and  8  a.m.  was 
DO  doubt  due  to  the  digestion  of  the  rhubarb  then  going  on  id 
the  stomach,  aud  wo  aim  the  eaiuo  thing  from  tbi)  urinary  water, 
which  instead  of  ri.sing  with  the  me  of  urinary  acidity  ftt  7.30  and  9, 
u  in  fig.  65,  full  from  £3  cc.  at  7  a.m.  to  14  and  IS  co.,  rose  bo 
H  and  99  cc.  at  8.30  and  'J,  and  again  f'CLI  to  25  and  36  cc.  at 
9.30  and  10,  owing  to  the  demand  for  water  in  the  digestion  of 
tsaakfast. 

In  fig.  <55  there  was  practically  nothing  for  the  stomach  to  digest, 
K>  the  water  was  froo  to  rise  when  the  rising  acidity  oloarod  up 
eollffimia  and  freed  the  capillaries  of  the  kidney.     In  fig.  67 
oapillarieti  werv  nu  doubt  also  free  at  8  a.m.,  but  tha  blood 
was  then  poor  in  water  owing  to  the  pouring  out  of  digestive  fluid!). 

Fid  there  was  no  diuresis. 
And  this  effect  of  digestiOD  mast  always  bo  kept  in  miod  in 
tlmatjng  the  elTeub  of  drugs  on  collffimia  and  the  renal  capillaries 
shown  by  diuresis. 
The  very  marked  arthritio  pains  about  8  a.m.  (fig.  57)  in  the 
Ankles  and  tthoutdors  showed  whore  the  uric  acid  had  gone  to,  and 
no  doubt  if  there  had  been  any  available  water  there  would  have 
been  a  diuresis. 

A  large  number  of  fruits  containing  acids  or  acid  salts  produce 
■imihu-  rises  in  the  acidity  of  the  uriuu  for  an  hour  or  two  after  they 
are  taken,  with  similar  quickening  of  pulse  rate,  and  a  relative 
diuresis,  wiih  mButal  bri|4)tnc89  and  well  being,  aud  more  or  less 
arthritic  pain  :  but  very  few  of  these  ir  the  quantities  commonly 
taken  suOicc  to  produce  any  viniblo  effect  on  the  acidity  of  the 
twenty-four  hours,  the  effect  is  no  doubt  there  but  It  is  so  slight 
08  to  be  only  with  dilliaulty  distinguished  from  that  due  to  other 
caniaa. 

It  is  dear,  then,  (hat  acid  wines  and  acid  fruits  do  affect  the 
aeidity  of  tho  uriao,  the  alkalinity  of  the  blood,  and  the  solubility  of 
uric  acid. 

In  the  caae  of  fruits  this  effect  is  temporary'  and  tranBient,  for 


URio  jion>. — ciurTKB  xv. 

Uter  on  thair  alkaline  baecA  come  into  action,  and  reverse  iba 
effects;  but  in  wines  tho  alkali  bns  citlior  bueo  removed  from  Uw' 
grape  juice  or  Ereeh  acidH  have  been  formod  or  added ;  and  beer  has, 
tor  other  tbou^^h  eimUiir  reaHous,  an  exceHH  uf  acid. 

Before  leaving  the  acidity  of  wines,  liowever,  wa  have  to  consider 
the  eScctB  of  one  of  thoir  otliot  cooetitucDta,  namely  aloohol. 

Now  PtofesBor  Vaaghan  Harley  haa  pointed  out  that  aloohol 
InoreaaSft  the  excretion  u[  uric  acid,  and  it  i»  scarcely  likely  (bat  it 
does  tbis  in  any  way  except,  like  very  numerous  other  snbgtoncw 
mcntioDcd  in  this  book,  by  affecting  iU  soIabUity. 

I  have  therefore  token  aloohol  in  various  forma,  with  a  view  ol 
tuslUig  this  effect,  and  my  results  seem  to  sliow  that  it  more  or  lea 
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distinctly  diminisheB  the  acidity  of  the  urine,  and  like  other  thingi 
which  do  tbis,  increa^ies  for  a  time  the  excretion  of  urio  aoid. 

In  {ig.  5B  I  ahow  the  effect  of  two  umuU  dottcs  of  brandy,  the 
at  1L.30  a.m.  and  the  second  at  3.3U  p.m.,  and  in  botb  oaMS 
infjestion  appeared  to  be  followed  by  u  di»IJnct  break  in  the  upwaid 
Bnrve  of  acidity.  In  the  half  hour  ending  11.30  before  the  brandf. 
the  acidity  rose  from  -QO  to  MS  or  28,  but  in  tho  half  hour  ending 
13  noon  it  only  roB«  to  1-24  or  -06,  and  in  the  half  hour  ending  1S,90 
it  rose  again  more  quickly  to  1'44  or  a  rise  of  -20,  and  it  weoui 
therefore  evident  that  the  effect  of  the  ^  o\,  of  brandy  was  te 
diminiiih  the  rise  in  the  half  hour  ending  12  noon.  joBk  after  U  wu 
taken. 
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^mllarly  ID  Uie  ball  hour  ending  3.30  p.m.  the  acidity  roae  from 
1-S7  ki  1-G6  or  -09,  btit  in  tho  balf  hour  ^tiding  4  p.m.,  after  the 
tinuidy  was  taken,  it  did  not  rise  at  all ;  but  it  does  riao  again  slightly 
io  tbo  half  hour  euding  -1.30,  inakinK  it  probablu  that  it  would  b«T« 
tiaeo  at  i  p.m.  also  but  for  the  brandy. 

I(  the  curve  had  r\»en  steiulity  from  11.30  to  1'2.30  it  ghoald  have 
stood  at  1-3L  at  12  noon,  bat  it  only  reached  1-24,  a  loss  of  '07; 
Bimilwly  LUu  doso  of  brandy  at  3.30  appeared  to  do  away  vrith  ft 
probable  risie  of  about  -09. 

I  have  eHvural  curves  ehowiug  what  uppuar  to  l>e  very  sitnUar 
results  from  taking  sniall  dose»  of  alcohol  without  wat«r,  and  if  we 
may  locdc  upon  thorn  a«  results  wo  shall  not  have  much  dillicolty  in 
nQderatatidiog  bow  they  are  produced. 

For  alcohol  and  spirits  g^uerally  act  as  irritants  of  mucous 
iDeinbran»8  whether  of  loouth,  throat  or  stomaoh,  and  this  w 
ospeciatly  tho  case  when  thoy  arc  taken  alonu  without  any  added 
water. 

Now  if  brandy  thus  irritates  the  muooua  membrane  of  the 
stODiach  it  may  stop  for  a  few  moments  the  prooeesee  of  dJgestioD 
and  absorption  there  going  on. 

But  AS  wo  already  know  the  rise  of  acidity  from  11  a.m.  onwarda 
b  aJtnoftt  oertainly  duo  to  the  dig»9tion  of  breakfast  and  the  absorp- 
tion from  the  stomach  of  acide  ajid  othar  products  of  digestion  ;  just 
as  the  rise  from  2  onwards  is  due  to  the  similar  digestion  of  lunch, 
ibereforo  anything  that  interferes  with  digestion  will  inUtrfcro  with 
the  rise  of  acidity. 

iVnd  we  have  tolerably  clear  evidence  thikt  alcohol  does  interfere 
with  gastric  digestion  iu  the  well-known  fact  that  in  those  not 
acouatomed  to  tt,  or  in  those  who  take  it  in  unusually  largu  doses, 
it  may  cause  duuhvu  and  complete  loss  of  the  contents  of  the 
stotnaoh  at  onoe  by  vomiting,  or  it  may  merely  8usp(<nd  dlgcetioD, 
the  ooDtents  of  the  stomach  being  vomited  more  or  less  unchanged 
wvenJ  boars  later. 

]  think,  tbcroforo,  that  in  the  oaso  of  some  win&s  rich  in  alcohol 
their  effect  on  acidity  would  really  be  somewhat  greater  ttian  that 
abowo  in  the  cane  of  sherry  (fig.  64),  but  for  the  alcohol  they 
coDtaJD  and  its  irritant  action  on  the  gastric  mncous  membrane. 

It  may  also  be  interesting  to  romumbur  hurut  "■'^  I  buvo  ulready 
pointed  oat  in  chapter  ii.,  that  tho  mineral  acids,  if  given  in  too 
large  qnantity,  or  insuHiciently  diluted,  irritate  and  cauae  pain  In 
the  fitomach,  and  then  oauue  a.  faU  in  the  acidity  of  the  urine  in 
,plaoe  of  a  rise. 
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Sir  A.  Garrod  sayB  (p.  313)  :  "  That  women  are  less  subject  to 
gOQt  than  men  is  beyond  doubt."  He  attributes  this  to  differetwe 
IB  obamcter  and  habits,  and  adds  "  besides  which  a  looet  powerful 
eounternctinf;  influence  exiets  in  the  presence  of  the  oatamenia 
during  a  cotiKiderablc  portion  of  their  lives." 

As  to  biibits,  womt:n  am  generally  k-ss  exposed  to  weather  (cold 
and  wet),  and  take  li^ss  of  beers  aod  wines  than  men,  and  as  to  the 
catamonia  1  have  shown  (fig.  30)  that  menstruation  lowen  aeidity 
and  produoes  urioaoidEoniia  and  a  plus  exoretion  of  orie  acid,  and 
this  occurring  for  four  or  five  days  in  every  mouth  may  sensibly 
diminish  the  amount  of  uric  acid  that  is  stored  in  the  body. 

As  to  the  effect  of  age  I  montioD«d  some  points  at  the  bcf^omni; 
of  the  chapter,  and  shall  speak  of  it  again  in  the  chapter  on 
rheumatism. 

In  estimating  the  effects  of  beers,  wines,  and  other  bevearagea  oa 
different  races,  it  is  ncccsear)*  to  bear  in  mind  the  amount  of  meat 
or  uitrogenouR  fooil  thay  consume,  as  this  determines  the  introda<- 
tioii  as  well  an  the  formation  of  uric  acid,  and  obviously  an  acid  will 
produce  moiib  effect  and  most  quickly  store  safhcient  nric  acid  to 
cause  gout  whore  it  has  most  to  work  upon,  and  the  formalioa  and 
introduction  are  grenteat.  Thus  in  England  beers  prodace  mow 
gout  than  in  Germany,  because  the  Engliah  oonsome  more  meal  per 
head  of  population  than  any  other  nation  in  Europe  (»ee  LtmtMt, 
1890,  vol.  ii..  pp.  40i).  iGH,  and  689). 

Spoaking  of  nationality  reminds  me  of  the  fdct  that  the  Scotch 
suffer  from  gout  comparatively  little,  so  that  our  brethren  north  of 
the  Tweed  have  difficulty  in  finding  cases  on  which  to  work.  I  luv« 
no  doubt  that  tbin  is  due  to  the  fact  that  the  national  boTorage  of 
the  Scotch,  namely,  whiskey,  coDlatns  little  or  no  acid,  and  affocis 
acidity  hut  little,  and  the  Scotch  also,  aa  a  rule,  cat  oonHidershly 
leas  animal  food  than  the  English.  If  n  Scotchman  oomee  to  Bng- 
libnd  and  drinks  beer  and  wire  and  eats  meat,  he  suffers  from  gout 
like  the  Euglishman.  Hir  A.  Qarrod  says:  "The  least  acid  of  all 
alcoholic  fluids  are  gencvti  and  whisky." 

(For  similar  facts  about  the  iacidenoe  of  gout  id  Persia  see 
chapter  xrii.) 

It  is  generally  agreed  that  excess  of  animal  food  ia  a  cause  ct 
f^ut,  and  Sir  .A.  Garrod  fjuotes  sevcrnl  authors  to  this  effect,  and  b» 
also  says,  on  p.  230,  "  Cullen  remarked  that  gout  seldom  attaoked 
persons  employed  in  coostant  bodily  labour,  or  those  who  live  luach 
upon  vegetable  diet." 

figs.  39  and  40  dumon&tralc  what  would  probably  be  ibe 
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of  cooBtant  bodily  Iftbour,  and  the  evil  effeota  of  a  highly  animal  diet 
aro  evidenced  by  tho  fi^x.  frum  24  to  28. 

Dyspepsia  may  have  an  impnrtiint  influence,  aa  I  mentioned  in 
speakinf;  of  Sir  A.  Garrod's  quotations  (root  Sydouham.  It  seems 
probable  alfw,  aa  pointed  out  by  BouobaTd,  that  acid»  may  hcformcxl 
under  certain  conditions  or  out  of  certain  articles  uf  food,  and  these 
woold,  no  doubt,  affect  ihe  utolubility  and  excretion  of  uric  acid,  tto 
long  as  bbey  continacd  to  bo  (ormod. 

It  has  be«n  assumed  by  <i«veral  writers,  notably  by  Murcbi«on, 

that  in  oertaia  conditionH  of  functional  disturbuuco  of  the  liver  there 

is  nil  i>xceaaive  formation  of  uric  acid.     If  tliey  mean  that  uric  acid 

t»  formed  in  greater  proportion  to  urea  than  1 — 36,  I  can  see  no 

good  endenco  of  it,  and  I   look  upnn  the  cxoesR  of  urates  in  the 

blood   and  ariue  aa   the  sign  of  axceeuivB  excrolion,  the  ruault  of 

previous  minua  excretion  or  reieiition.  and  dependent  upon  iocrsased 

alkalinity  of  the  blood.     If  they  moan  that  in  certain  liver  troubles, 

L     especially    those   uccouipauicd    by    alight    fever.    tUorc   is   oxcewivc 

^■bnrnation  of  both  uric  acid  and  urea,  in  their  nornwl  relation  to  each 

^  other  I  (diould  raiBe  no  objection. 

Among  the  eymptoma  of  the  dyspepsia  connected  with  the  aric 
aeid  diatboflis  mentioned  by  Sir  A.  G-arrod  (previous  reference,  p.  S32) 
are  many  which  I  have  attributed  to  oollsmia.  as  "opproftaton  and 
(reqnenlly  sleepiness  after  food."  "  Saliva  aud  buccal  secretion 
f)(t6D  more  adhesive  than  natural."  I  have  pointed  out  that  saliva 
is  Bcanty  in  the  coUotmia  of  thu  opium  rebound,  and  at  the  ttmo  of 
the  uric  acid  headache,  mental  depression,  &q.,  iq  all  oases  no  doubt 
due  to  the  same  cause,  uauiaiy,  oUstmctiou  of  capillaries  by  urie 
aoid.  "  Aooompanyiuij  those  symptoms  there  is  a  scanty  secretion 
of  orinc  which  is  highly  coloured  and  strongly  acid."  I  have  pointed 
giot  that  the  urine  in  souiity  in  the  coUietuia  of  the  aric  acid  bead- 
Mho  and  mental  depros^tinn,  and  that  the  water  in  fact  varies  ia- 
versely  aa  the  uric  acid  excreted  along  with  it,  and  the  water  is 
scanty  probably  for  the  same  reason  that  the  saliva  ia  aouuty  because 
the  vessels  of  the  kidney  arc  obHlruutud. 
H  As  to  high  acidity,  that  is  only  relative  to  the  water.  If  the 
^Turine  of  24  hours  is  saved  it  will  be  found  that  the  total  ucidity  is 
really  considerably  lower  than  that  of  the  previous  day,  when  there 
was  less  uric  acid  and  inoro  vratur,  uidoss,  uk  I  have  before  cxjdained, 
tbore  ifl  a  very  great  excess  of  uric  acid  in  the  urine,  such  as  is  uet 
with  In  severe  beadacliu,  upilupuy,  paroxysmal  hmuioglobinuria,  and 
similar  conditions,  and  then  the  quantity  of  uric  acid  present  may 
be  Hofliciejit  to  raise  the  acidity  of  the  uriuc  very  decidedly. 
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Uueb  Bodentar)'  work  bends  bo  prodaoe  gout.  Sir  A.  G^rtod 
qaotot  [p.  238)  Sydenbam,  as  enying,  '*  Wh«never  I  retomed  to  njr 
Btudiei  gout  returned  to  me,"  luid  I  bnTo  alroody  given  hi«  <{aaL' 
tion  from  Cullen  about  the  preventive  power  of  bodily  labour. 

I  have  pointed  out  Uiat  the  excretion  of  aria  acid  is  greater  in 
summer  than  io  winter,  aud  Sydenham  speaks  of  goat  as  a  ^ioUi 
disoase.  Now,  there  ix  no  doubt  thnt  a  lubonririg  man  has,  so  to 
epuak,  summer  all  the  year  rouad.  Ilifl  exertions  keep  his  t3da  ooo- 
Htuiilly  tkotive.  Ho  gets  rid  of  a  large  amount  of  add  in  this  way, 
hence  the  acidity  of  hia  urine  rales  low,  and  the  alkaUnity  of  hit 
blood  is  well  maintained;  ho  therefore  oxcrotes  urio  acid  freely,  ntui 
retaioB  but  little  in  hig  body,  and  so,  as  observed  by  Cullen  (preriooi 
quoution),  hc  but  nuuly  sufTors  from  gout,  and  tbU  in  fto  ainiosi 
without  regibrd  to  his  diet,  for  he  excretes  all  the  urio  acid  he  totro- 
duces,  as  well  as  all  that  he  forms.  As  to  the  acidity  of  the  sweat, 
see  oliio  Heiiss,  Mofiatsch.  fur  Prakt.  DertnatoL,  Uaod  siv.,  Xos.  9, 
10,  and  12.  and  Lancet,  1892,  vol.  ii.,  p.  1,118.  A  eedentary  mu 
has  nob  only  higher  acidity  and  rutuution  of  urio  aoid,  but  hil 
circulation,  especially  in  peripheral  parte  like  the  hands  aod  feet,  ii 
)o88  well  msintained,  and  as  a  result  the  alkalinity  of  the  fibrous 
tisBuett  in  ttueb  parts  is  nUo  lens  vipW  maintained. 

Though,  as  1  have  said,  I  used  to  bnvo  headitches  when  my  Uic 
was  not  sedentary,  I  have  no  doubt  that  I  could  indulge  in  moat  and 
boer  with  comparative  impunity  if  1  lived  the  life  of  a  labourer. 

Aftnr  what  I  have  i^hicl  about  tlia  cfTente  of  sumniur,  it  is  not 
BUiprising  to  llnd  6ir  A.  Garrod  Haying  (p.  335),  "  Goat  is  <ui> 
doubledly  much  less  pruvalont  in  hot  than  in  t«mperabo  climates," 
though,  no  doubt,  as  be  remarks  farther  on,  food  and  habits  have 
also  somaihjug  to  do  with  its  nbsonco. 

Tlie  raveree  effects  of  cold  need  hardly  be  gone  into,  bat  Sir 
Garrod  says  (p.  247) :  "  When  cold  ac^  as  an  exciting  caase  (fat 
otTcct  18  due,  at  leaut  in  part,  to  its  arresting  the  secretion  of  tke 
skin,  and  ahecking  the  escape  of  acid  from  the  eurfaoo,"  «iDd  my 
experimeutul  experienoe  is  in  oomplete  acoord  with  this  statemsat. 

I  notice  with  interest  that  Dr.  fioUy  says  (prev.  ref.,  p.  179), 
"The  gcoKrapbicbl  distribution  of  gout  is  cbieBy  due  to  dial. 
drinking,  and  the  social  babita  of  the  residents  in  countries  when 
it  is  most  prevalent,  as  in  England,  fur  example  " — a  ststemsDt 
wbiob  I  can  most  cordially  a^ree  with,  (or  gout  owes,  not 
geographical  distribubioo,  but  its  entire  existence,  to  diet. 

Local  injury  will,  no  doubt,  diminish  the  aJlcalinity  of  the 
juirt,  just  as  fever  diminishes  tfae  alkalinity  of  the  whole  body,  aiut 
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Sir  A.  G«rrod  says, "  Local  iojur}'  uoC  only  auts  in  exoiling  gout, 
bot  treqaently  determines  the  situation  in  wliic)i  tiie  iittiatnina-tton 
will  »how  itssll.     Thuti,   injury  to   the  kncxi  or  aakle  will  uauolly 
cause  these  joints  to  be  pnmaTily  affected,  although  bbo  ^reat  toe 
or  soma  otiior  port,  may  uubiiuquuiitly  become  implicated." 

We  shall  8ee  presenlly  that  in  rheuniatiatn  loc«J  lujury  has  the 
Wne  effect,  and  compare  thu  ahovc  quotabioQ  with  what  i  have  said 
*»  to  the  eSvct*  of  «xeroiii«  iu  doterminiug  the  seat  of  the  gouty 
arthritis. 

Hsemorrhage  is  recorded  by  Sir  A,  Garrod  as  an  exciting  uauua, 
and  be  attributes  its  effect  to  the  "  noiTous  depression  "  it  produces. 
It  aBeiDs  to  me,  bowcTur,  that  another  explanation  i»  possible, 
ffm  of  all  the  blood  is  alkaline,  and  loss  of  blood  in  practically 
•quivaleai  to  romoval  of  alkali  from  thu  body.  Then  it  is  well 
known  that  when  the  temperature  ig  normal,  severe  loss  of  blood 
iiom  any  causo  will  raisu  it,  and  fuvcr,  as  wu  have  seen,  r&isea  the 
acidity.  We  have,  therefore,  two  results  of  severe  beouiorrhaKfl, 
which,  acting  together,  diminish  the  alkalinity  of  the  blood  and 
lifisae  fluids.  This  interferes  with  the  solubility  of  uric  acid,  and 
tends  to  precipitate  it  upun  certain  of  the  lease  alkaUno  tissues, 
namely,  the  fibrous  tissues  in  the  joints  and  elsewhere. 

Wilh  regard  to  the  rai^in^  of  thu  acidity  by  ieva\\  1  am  not 
ijuite  RUre  that  it  should  not  be  pub  the  otlior  way,  and  that 
it  might  not  bo  more  curruct  to  say  that  rise  of  acidity  or  fall  in 
the  alkalinity  of  the  blood  causes  iavav.  We  buvu  sveu  that  acids 
stimulate  nutrition,  metabolism,  and  combustion  throughout  ttie 
body,  and  catiao  a,  rise  of  uroa  and  a  rise  of  tentperattire  if  they 
produce  a  fall  of  uric  acid,  and  if  microbes  and  othur  matcries 
aotha  reduce  Lho  nlkalinity  of  the  blood  they  must  of  neoesaily 
MUM  an  inorease  of  metabolism  and  combustion,  and  this,  oe  I 
bttTS  BUggest«d,  may  be  iiaLuru's  reaction,  and  an  attempt  on  her 
part  to  barn  np  the  invading  microbe,  in  which  endeavour  wa 
should,  in  my  opinion,  be  ready  bo  give  her  all  tbo  help  in  our 
power  (see  p.  319). 

lb  is  not  a  httle  interesting  to  dnd  that  acids  stimulate  both 
imal  and  vegetable  nutrition,  as,  1  behave,  it  ban  boon  shown  that 

growth  of  seeds  and  young  plants  can  he  veQ'  greatly  stimidated 
by  wstenng  them  with  very  dilute  acids. 

Id  any  ease  the  ditTon»i«<]  botween  the  increased  oombustion  we 
can  produce  with  such  drugs  as  the  iodide  of  mercury,  whioh  rjuiekeos 

pniie,  raises  the  tEtnipuiHture,  iQcreaaes  urea  and  diminishes  al> 
D  or  BOgar,  and  that  of  iever,  cannot  be  more  thaji  one  of  decree, 
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mnd  I  have  also  ahowo  that  in  pbysiolo^ool  conditioas  the  qiukottly 
of  uric  acid  i»  the  bloot]  really  controls  to  a  very  coasiderabte  oxteui 
the  formation  and  distribution  of  body  faoftt  (s«o  fig.  5  and  kI:»o 
chapter  viii.). 

That,  aft  Sir  A.  Giurod  relatvH,  sudden  stopp&ge  of  menebc 
should  produce  gout,  i»  not  very  extraordinary,  for  luensti 
is  commonly  accDinpa.nied  by  uricactdajmia  and  its  signa  (6gs.  30 
and  31),  and  nny  exposure  to  cold  or  febrile  disturbance  lapa- 
ventng  upon  this  would,  undoubtedly,  drive  the  urate  oat  of  the 
blood  into  the  joiiita,  and  it  seeius  bo  nte  that  in  many  of  these 
eaaes  the  action  of  the  nerrous  syBtem,  like  that  ot  Jupiter  in 
anoicDt  mythology,  has  boon  uan«««$sarily  tovokod  from  ignotaoot 
of  tb«  rf^al  cauHB. 

One  of  the  motft  interesting  points  about  gout  is  the  way  in  wfaicii 
it  has  been  observed  to  alternate  with  the  troubles  produced  b; 
coUiDuia,  such  as  high  Mood  proesurc,  headache,  depression,  A«.,u 
mentioned  in  the  oho-pters  treating  of  these ;  and  this  is,  no  daubi. 
due  bo  the  fact  that  for  Home  little  time  round  each  attack  of  goal 
the  blood  in  general  is  kept  relatively  free  of  uric  acid,  so  thatsercn 
coUramia  is  prevented. 

Now  it  seems  that  there  Are  two  chief  factors  conoemod  in  bring- 
ing about  this  result. 

One  of  these  ii  the  fact  that  uric  acid  attracts  uric  acid ;  ud 
ereryone  knows  that  if  a  few  crystals  of  urate  or  uric  aotd  are  iiMd- 
vertcDtly  loft  on  a  urine  collecting  glass  they  will  incroose  vsj 
greatly  from  day  to  day,  and  evnery  dirty  urina)  crusted  with  nntn 
bears  evidence  to  the  same  fact.  And  there  seenis  to  be  very  liW* 
doubt  that  precisely  the  same  thing  occurs  in  the  body,  and  Ibu 
blood  or  tissue  fiuid  paesuig  uoai  a  deposit  tends  to  gire  up  Haw 
acid  to  the  deposit. 

And  there  is  probably  another  factor  as  well,  as  shown  by  fti 
A.  Garrod's  obsL>rvation  (gout  and  rheumatic  goub  Ed.  iii..  p.  WO) 
tiiat  there  is  no  uric  acid  in  tbo  scrum  drawn  over  an  inflvnc^ 
joint  which  led  him  to  suggest  that  inflammation  destroys  uric  uH. 

But  as  I  have  pointed  out  the  elTect  of  the  ioflamDiatiou  is  prob- 
ably to  diminish  the  alkalinity  of  the  blood  and  tissue  flatds  is  ii» 
inHamod  area,  hcnco  any  blood  that  posaiai  through  this  arM  *V 
tend  to  leave  its  uric  acid  behind  it  in  coUoid  form,  because  as  *« 
have  seen  in  chapter  v.  eUgbt  acidification  of  s  solutioa  ot  wc 
acid  in  phosphate  of  soda  tends  to  throw  it  (the  qnadriurata)  doin 
in  colloid  form,  and  this  qu&driurate  ao  retained  eventually  beoUD^ 
a  biurabe,  and  is  dcpoaited  in  orystol*. 
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But  if  the  itaflainmftbtoa  lasts  unly  a  ithort  time  it  never  becomes 
ibiunta;  but  remaining  in  colloid  form  iu  quickly  radigeolvod,  as 
be  nomiat  alkitliiiity  is  restored;  and  hero  we  8e«  t)ie  chief  differ- 
ence between  the  arthritis  of  rheumatism  and  that  of  gout,  ia., 
botwecu  acute  and  temporary  uud  chronic  und  persiatcnt. 

It  ia  pi-obably  thereforo  as  the  renult  of  the  action  of  these  two 
(actors  ihat  a  patieut  whu  hat<  for  yi>cire,  perha))S,  suffered  from  bead- 
ache,  mental  depression  or  ocher  signs  of  uric  acid  colliBmia  gets  one 
day,  as  the  ruBult  of  some  iitrain,  blow,  injury,  or  other  local  cause 
of  alteratioD  in  aikalioity,  an  attack  of  gout  in  bis  toe,  and  then,  per- 
haps, for  several  yuura  lie  has  recurrent  ^out  in  this  toe  oi  other 
joiots,  and  censes  more  or  less  completely  to  suffer  from  the  lURns  of 
ooUsmia,  but  moanwhilo  he  is  accumulating  a  &iic  tophus  in  his  foot. 

Lat«r  on  some  ishovk,  illness,  or  severe  injury  depresses  him,  and 
then  bta  blood,  as  already  explained,  lieoomes  a  belter  solvoat  of 
nrie  acid,  and  so  the  gout  in  tha  too  oeases,  and  the  oolhRotia,  head- 
lelie  and  mental  depression  return  together  with  an  incrcuscd  uxcrc* 
tioa  of  urio  aoid  in  the  urine. 

Later,  the  same  sequence  repeats  itself,  and  the  colliemia  ia 
hraoghl  to  au  end  by  a  (reuh  attack  of  gout,  and  this  is  tlio  explana- 
tion of  the  welt-known  tendency  of  gout  and  rheutnatisni  to  recur 
and  reour  often  in  the  same  fibrous  tissue  once  they  have  attacked 
it,  vhether  this  bo  part  of  a  joint  or  of  the  mitreJ  valve,  of  tho 
pharynic,  larynx ,  traoheu,  bronchi  and  fibrous  tiasuoH  of  the  lungs  or  of 
the  cellalar tissues  in  the  stomach,  intestines  and  pelvis  ;  (or  there  is 
lefi  in  such  fibrous  tissue  either  a  condition  of  diminished  alkalinity, 
or  a  fow  crystals  of  urate  as  mentioned  in  obaptei-  ix.  or  both. 

And  this  completely  accounts  for  the  alternation  between  tba 
symptoms  of  uolliemia  and  those  of  arthritis,  and  the  action  of 
cold  iicids  and  numerous  metals  and  drugs  in  changing  the  former 
ilo  the  latter. 

Since  the  last  edition  of  this  book  Appeared,  Dr.  Ewart  has  pab' 
■bed  a  very  intersBting  work  on  gout,'  from  which  the  statoment  of 

le  points  may  be  useful. 

Thus,  I  notice  with  interest,  that  from  what  he  says  on  p.  310,  he 

'^would  agree  with  mu  that  the  assumption  of  the  unknown  factor 

"IMatbeaia"  is  unnecesaiary,  and  on  the  next  page  be  says  that 

"  marked  uricacidtBmia  and  demonstrable  deposits  of  biurates  are 

ilbe  (eaturea  of  declared  gout." 
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But  on  the  otber  band  he  deoUnea  to  credit  gout  to  mem  «i 
o(  uric  acid,  because  it  (goQt)  is  not  a  ooDBtaot  phenomAnoa 
]eticocythtemia,  and  does  not  very  oftea  oocor  in  children,  wbose  pro- 
ductioo  o£  uric  acid  i»  »o  Krcat. 

If,  however,  it  be  gRinte«l  that  rheumatism  is  due  to  urab 
aod  is,  aa  u)iov«  hintt'd.  by  several  obtwn'urs  but  gout  in  a  childj 
one  of  these  ohjectinns  ali  once  Jalln  to  the  ground ;  and  leuoocy- 
thnmia  i»  a  Eomowhrvt  rare  disease  and  occore  generally  lu  cod- 
ditions  where  there  ia  great  depression  of  nutrition  and  metaboliBtn, 
aod  vrben  ooD&aquently  tbu  coiiditiou  of  the  blood  and  tissue  fluids 
18,  as  regards  acidity  or  alkalioity  at  the  very  opposite  pole  to  that 
at  which  gout  occurs;  but  in  the  similar  oondittoos  of  eohuiged 
flploen  with  or  after  malaria,  with  the  fluctuations  in  alkaliaitj  cf 
the  fluidti  ptTHlucud  by  recurring  att&cka  of  fet-er,  gout  is,  I  betiere, 
not  at  all  uDoommoQ :  the  leucooytbaimia  end  of  the  oyoLa  being 
repreaeoted  as  in  the  case  narrated  in  chap,  ii.,  p.  49,  by  atteutks  cf 
gn,vtL 

Later  on  he  quotoH  the  views  of  others  which  make  a  '*  deprwed 
and  faulty  metabolism  "  the  "  first  departure  "  and  abnormal  secm- 
tioQ  its  reealt ;  and  makeH  the  goatiness  resulting  from  sucli  fanttf 
metahoUiim  the  basis  of  uU  articular  gout.  M 

He  then  goes  on   to   mention   Horhaciiewftki'ft  reftCarohes,  aoi^ 
suggest)]  that  increased  urie  acid  produotion  is  not  largely  derived 
from  nitrogenous  food  though  he  Acknowledges  that  it  follows  au 
excess  in  nitroRunous  diet,  but  is  the  reHolt  of  altered  oataboJiam 
in  the  tissue  cells  owing  to  their  paralysis  by  exeau  of  nttrogeo. 

This,  however,  drives  them  into  Uiadillieulty  of  explaining  why  the 
faulty  metaholism  persists  when  the  occasioning  cause  (the  exoe»  ^ 
of  nitrogenous  food)  is  withdrawn  ;  and.he  goes  on  bo  attribul«  tfaii  ■ 
to  faulty  biibit  in  the  tissues  partly  assisted  by  faulty  innervation.  i 

He  hUmes  ettpeoially  the  Uver,  and  congestion  aod  fulness  of  tbe 
portal  circulation,  but  thinks  that  the  faulty  bahit  may  be  in  tinio 
replaced  by  a  healthy  habit, 

Bimilorly  he  speaks  of  the  Itidnoy,  and  Ba>-8  Ihat  a  rsnat  defad 
may  originate  the  uric  acid  trouble,  though  gout  attacks  may  come 
on  without  any  obvious  kidney  trouble,  and  again  granular  kidaev 
causes  neither  retention  of  uric  acid  uor  gout. 

Again  foLowing  the  cull  malnutrition  tlieoi-y,  he  thinks  that  ibert 
may  be  an  inherited  goutniess  of  the  whole  ouui,  which  is  there  be- 
fore any  articular  attacks,  and  that  gout  evolves  from  funotimi*! 
troubles  to  structural  changoti. 

And  again  "  aouie  atiiaotutal  gouty  peculiaritiea  are  tnuumiuiUil 
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na*.y  be  Lnfaeribad  evoii  by  those  wbosa  urio  aoid  funotion  is  sot 

itibl;  modified  :  hence  uhc  aoJd  tTOul)les  arc  not  the  primnry 

nse  of  th«  gouty  habit "  (too.  cit.  p.  318  ami  note). 

Heaoe  "  the  history  of  aoq;uired  gout  is  one  of  functioaal  disorder 

op  toorKauio  IvHionB,  ivliilst  the  hietory  of  inherited  goai  iti 

^eAea  that  of  textuml  d«Ucac>'  leuliDg  to  [unctional  dieordera." 

Ha  thoa  proceodfi  (p.  319}  to  ref«r  to  the  various  nen-oas  system 

but  is  inclined  himsolf  to  limit  the  action  o(  th»  nervous 

to  the  oompHrativoly  iaHif^iiificant  intlucucM;  which  u.  nervous 

'lystein  nrifty  exert  ou  tiutritiou,  a.t  the  result  of  ita  o-wa  failure  of 

DQtrition  originating  in  cftu^ea  outside  itself;  it  ie  thus  morely  k  hnk 

ia  Che  cRusation,  not  an  originator  of  i^out. 

It  is  obvious  that  with  regard  to  most  of  the  theories  hure  so  ilily 
marshidlexJ,  I  au,iiuot  do  tiioru  tbftn  suggenit  what  eeoms  to  nie  a 
iimpter  explanation,  trusting  to  the  future  and  its  increase  of  know- 
ledg«  to  etroDgtlicu  my  poaitione  if  they  »ro  true. 

My  belief  is,  and  it  is  steadily  increaHing  and  gaining  streagbb, 
that  just  as  1  said  at  the  Modicul  Hociuty  in  November,  1896,  ivith 
reference  u>  he^idiiolie,  "  the  uric  acid  diathesis  "  is  a  myth  ;  if  uric 
aoxl  is  fiontrelled,  that  is  if  there  is  neither  excessive  introduction 
nor  excessive  fonnutioQ  from  excess  of  nitrogen,  both  gout  and  gouli- 
nesa  would  gradaiiUy  disappear  nr  ceaoe  to  ho  evolved,  and  this  is 
fe  pn^KMUtion  which  la  unu  sensu  or  other  can  bu  demoD.-4tt:«ted. 

I  need  not  here  again  go  into  my  reasons  for  believing  that 
Jflproaood  and  faulty  metabolism  i^  a  result  of  uxco^s  of  uric  acid, 
and  Dot  its  eau««  :  but  1  can  scarcely  follow  Dr.  Kwart's  reaiwmng 
in  s&ying  that  the  large  excretinn  nf  uric  acid  which  follows  cxoess 
in  nitroKODDUs  food  h  not  derived  from  thu  fuod. 
I  It  will  bv  eevn  from  my  (acts  and  argnmentB  as  to  Hospital  boof 
tea,  iu  chapu>r  wii.,  that  a  pound  of  tiion.1  from  which  it  is  mode  pro- 
bably introduces  the  equivalt^iu  (in  xanthine)  of  seven  grains  of  uric 
aoid,  and  if  we  credit  a  man  who  is  taking  excess  of  uitrogeii  ^^'ith 
oaly  half  a  pound  of  such  meut  u  day,  that  would  account  for  an 
introduction  equivalent  t•^  1,'iOU  graiuH  of  uric  acid  iu  a  year,  and  if 
be  also  takes  an  absolute  excess  of  nitixtgen  and  formK  nay  100  grains 
of  urea  per  day  more  than  hv  has  any  physiological  right  to  do,  he 
will  also  form  nearly  three  gi-ain»  a  day  of  excessive  uric  acid,  or 
tome  1,100  grains  in  a  year. 

It  is  clear  llieu  that  if  such  introduction  and  fomiatioD  do  not 
account  for  any  excess  of  uric  acid  met  with  in  the  urine  after  excess 
of  nilrogenoua  food,  ospocially  in  the  form  of  animal  Hush,  it  ia  not 
becntuc  thetc  will  not  furnish  the  required  quantity. 
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la  tliift  connection  I  will  just  mention  a  cane  I  bave  been  told  ot 
by  my  frioud,  Mr.  Hope  Lewis,  of  Aucklitnd,  New  ZeaUmt.  Ii  *M 
that  of  iin  hoteUket^per  who  consultistl  him  For  bad  temper,  woret  in 
tho  mornings,  and  gonural  myalgia. 

On  inquiry,  however,  it  came  out  that  he  was  most  moderate  in 
meat  and  vime,  lived  carefully^  and  ate  plenty  of  fruit,  ro  that  Mr 
Lewis  was  at  a  Iosh  to  tuxonnt  for  his  condition,  when  thu  patieoi 
said :  •'  I  take  aovoral  cups  of  hocf  tea  every  day ;  really  good  Btnll 
it  is — luy  bolcsl  is  famous  for  it."  .\ud  this  is  just  my  ow^n  expe- 
rience, as  I  often  see  patients  who  Uk»  little  or  no  moat;  but  tbcn 
one  is  suro  to  tiitd  oithor  ihnt  this  is  mode  up  for  in  eggB  aod  fisb. 
or  that  »oup,  beef  ten,  or  some  of  the  urine-like  fluids  and  extraolfi 
so  larguly  advurtiaud,  arc  haiu^  takun  iu  il»  place.  Iude«d«  OOC 
almost  wonders  that  the  manuf&otarera  of  those  delicaeies  do  not 
take  a  hint  from  the  iuliabttante  of  North  Africa  and  South  .\menoi, 
meationed  in  chapter  iii.,  p.  107,  and  obtain  a  Btill  larger  tupplr  ol 
the  same  products  by  evaporating  urine. 

I  may  ju»t  mention  here  that  a  butcher  at  present  under  oy 
care  with  gout,  Bright's  disease,  and  cardiac  failure,  acktiowle%s 
to  consuming  two  pounds  of  his  own  oommodities  per  day;  lod 
it  18  little  wonder  that  urates  and  their  work  are  visible  all  c\ts 
him,  or  that  they  have  altered  his  joints'  and  his  blood,  irritalod  his 
kidneys,  aad  diLttud  hiH  heart,  io  tho  mauucr  describijd  in  prerioai 
cbaptent. 

And  uow  for  Dr.  Kwarb's  difficulty  as  to  the  persistence  of  tha 
faulty  metahotitim  after  the  excess  of  nitrogenous  food  has  boen 
removed.  I  believe  that  tho  solubiUty  of  uric  acid  sulSoee  to 
explain  it  completely.  Why  tha  tisauea  of  the  above- mentioosl 
batcher  are  absolutely  full  of  uriu  acid,  and  if  I  were  now  to  pal 
him  on  a  uric  acid  fre^*-  diet  he  would  still  go  on  excreting  exeesiai 
it  for  months  and  yt^urs,  aud  during  tho  whole  of  this  time  bu  weoU 
have  the  signs  of  oollsDmia,  with  the  depressed  nati-itioa  and  meu- 
bolisiti  it  in-udticuB. 

And  with  thii  oh»trncted  capillaries  of  the  coUtttniA  and  Iw 
failing  aud  dilating  heart,  be  would  have  what  we  always  Bod  witk 
these  conditions,  congestion  of  the  liver  (nutmeg),  aod  of  the  «ireiil»- 
tion  bohiud  it ;  so  that  the  poor  liver  again  ia  blamed  for  the  fsuli 
of  others,  and  ix  not  au  original  sinner. 

Exactly  tho  same  apphes  1  believe  to  the  kidneys ;  these  oiffini 
never,  I  beheve,  refuse  to  pass  urio  acid  unless  they  are  inflamed. 


■  rheu  joint  chaiigo8  an  msdud,  aud  wouU  UDJoabtodljr  ba  oaUed  rtOM*' 
told  arthritis  II  there  vibra  uo  >utites  V>  \n  wku. 
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aod  then  they  hare  no  cbotcu,  as  ihe  alterei3  alkaliniby  o!  their 
bisBoes  and  flaids  affect  the  solubility  of  uric  aoid. 

What  do  we  eee  lo  mi^rrftine  whilo  the  kidaeys  are  sound  ?  A 
large  exoretion  of  uric  acid,  thoiifjh  urea  mny  be  diminished;  bnt 
this  is  simply  dae  to  the  facb  that  urea  in  dicainished  in  the  blood, 
while  uric  acid  i»  id  exoean  in  thai  Hutd. 

Similarly  in  the  chronic  staiges,  and  absolutely  uninflammftbory 
cendttion  of  Kranulur  kidney,  ve  get,  as  I  have  often  pointed  out,  a 
very  large  excretion  of  urio  acid,  so  large  that  it  uia.y  oonnidombly 
rauia  the  specific  gravity  of  the  urine  and  bo  cut  out  the  dia^osit 
ol  gmnulA.r  kidney  (see  caees  in  chapter  xvi.),  or  may  cause  more 
or  leaa  severe  symptoms  of  gravel  or  calculus,  euid  this  because, 
lor  raasons  already  given  ■□  tbis  chapter,  the  blood  is  full  of  uric 
aoid. 

The  kidneys,  just  &a  ihu  liver,  muscles,  akin,  and  alt  other  tissues 
are  importantly  affected  by  the  uric  acid,  but  they  themavlveii 
M  always  pass  out  uric  acid  whoa  it  i«  present  in  excess  in  (be  blood, 
Haioept  perhaps  when  as  in  acuta  Brighi's  disease,  they  have  their 
Halkalinity  diminished,  but  this  is  a  chemical  not  a  phygiolof;ioal 
^■leluBal  to  patia  it. 

^P     Ab  to  LDheritod  goat,  I  would  again  ask  bow  mnoh  of  the  is- 

^Pfceritanoe  is  that  of  dollars  and  habits  of  fueclinj^,  aud  aa  in  the 

^  MMS  of  the  children,  with  referBDc«  to   whom  Mr.  ilutehiDSon  is 

quoted  at  the  beginning  of  tho  chapter :  did  they  not  live  in  their 

bbbor'a  house,  and  did  (hey  not  repeat  hia  en-ors  of  feeding,  both  as 

^lo  exoeesive  introduction  and  oxocssive  formation  of  uric  aoid  (i,«., 
excess  of  nitrogeD)  ? 
Again,  as  to  the  faulty  metabolism  persisting  after  tha  exoMS  of 
nitrogen  WAB  cut  off,  did  the  introducbion  of  uriu  aoid  cease,  or  were 
cncfa  tUiuga  as  ogi^,  dsh  and  tea,  continued  as  before,  introducing, 

■  BO  doubt,  stiU  many  grtuns  of  uric  acid  per  day? 
As  to  the  nervous  system,  it  appears  to  me  to  ba  exaotly  in  the 
•ame  position  as  the  liver  and  kidneys,  it  is  sionod  against,  and  the 
sigos  it  gives  are   the  results  cf   dofeobivc  circulation,  and   lesions 
or  uritatioas  of  its  lihcous  tissues. 

To  my  mind,  )^out  is  poieouiag  by  auiuiaJ  llesh,  with  tea  and 
similar  vegetable  alkaloid  containing  substances;  and  the  nervous 
and  all  other  theories  have  arisen  from  inability  to  understand  and 
appreciate  the  introduction,  forniatioQ  aud  Kolubilitius  of  uric  acid, 
eod  their  bearings  on  the  various  ri^sulu  produced. 

Where  the  gout  actaok  comes  suddenly  in  the  night  and  is  in 
fevary  way  typical,  there  is  not  much  to  be  said  about  the  dia^osis, 
3i 
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and  salicylate  of  eo^a  in  sufficient  quantity  will  very  qniekljr  relieve 
it.  AH  in  my  oaso  in  St.  !iarHioloni«ii>' x  Hoxpital  RfporU.  prVTiondy 
menlioDed.  It  is  necesHary.  lioWRver.  to  give  fiuflicient,  and  if  gr 
XX.  ooD  bo  given  every  two  hours  for  aoutc  rbeumatituD,  I  bJI  to  see 
why  it  should  not,  if  neceasary,  also  be  given  for  acute  gout ;  cer- 
tainly neither  diaease  o&n  be  expected  t«  yield  to  a  doee  of  gr.  x. 
throe  times  a  day. 

When:,  however,  the  attack  la  not  typical,  where  it  is  not  tnarbedty 
worse  at  ni^ht,  where  H  is  prolo[iK<^  ""d  chronic  rather  than  acute 
and  suclden  in  onset,  and  where  it  is  much  worse  after  exercise,  do 
matter  what  is  the  tiiiio  of  day,  while  true  gout  is  woree  at  night 
even  though  the  patient  has  never  moved  out  of  bed  all  day,  we 
may  hare  to  do  nntb  traumatic  or  surgical  inflamtnatioa,  and  not 
with  true  gout  at  all.  Uere  sulicylutvfl  may  have  no  effect  whatever, 
and  the  proper  treatment  is  by  rG«t  and  fomentations  ae  employed 
by  tlie  stirf^eon.  ^H 

Such  inflammation  may  occur  in  a  joint  which  has  been  [verioust^H 
affected  by  true  gout,  and  may  be  the  result  of  exorcise,  pressure,  or 
strain  acting  on  a  joint  damaged  hy  aratctt. 

This  trouble  iu  an  old  gouty  joint  is  only  too  eufiily  mistaken  for 
true  gout,  and  when  salicylatea  fail  to  relieve,  tbe  reputation  of  ihe 
drug  suffers  when  the  diiignous  is  really  at  fault.  Colcbicum  may 
ihoQ  be  titnployed.  and,  with  the  aid  of  rust,  the  patient  is  cured. 

Now  colchiouin  Las  this  advantage  over  salicylates,  that  it  does 
good  in  both  the  conditions  which  are  here  poKsibly  being  ooafuaed: 
it  relieves  true  goub  by  increasing  the  alkalinity  of  the  blood  and  W 
facilitating  the  solubility  and  excretion  of  uric  acid,  and  it  also  re- 
lieves a,  surgical  inflammation  by  cauaing  general  depression  of 
nutrition,  absorption  and  luetabolisiu.  acting  iu  this  respeot  tike 
antimony,  aconite  or  fi-ee  purgation. 

I  have  Hcoii  salicylates  tail  to  oure,  but  only  tuider  oonditioot 
where  failure  could  have  been  foretold. 

They  are  very  little  use  by  themselves  in  chronic  rheum aiisni. 
and  vfliy  little  more  iu  chronic  gout  without  n»e  of  tumperatore. 
again,  whoro  alkalies  or  colcbicum  have  already  been  used  salicylaM 
will  Dot  only  be  of  uo  uae,  but  may  do  great  barm,  and  at^aio,  tfae; 
ftre  ineompatiblo  with  tbe  use  of  hot  or  Turkish  baths  for  reaaMS 
which  will  appear  in  the  following  chapter,  and  in  the  deeoripiiooi 
of  figB.  G3  and  63. 

Where  alkalies,  uolcliicum  or  hot  baths  have  been  uaod  tbof  bid 
bettor  be  continued,  unless  all  treatment  can  ba  left  off  for  sennl 
days  to  allow  iuteatmaV  dlgastiiou  to  recover  from  the  ODlehietuii,ii>l 
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the  alkalinity  ot  the  blood  to  recover  from  tho  offects  of  alkalien  and 
dyspepsia  before  tbe  salicylates  are  Ki^cu. 

In  very  chrooio  gout  their  aotioa  may  be  improved  by  giving 
ifaem  with  ep,  am.  aromat.  or  with  ioctidoa,  or  in  altonmtu  doBes 
with  acidn  or  othor  duhstanceH  which  raino  acidity.  And  in  these 
chronic  cobqs  HulioylaitBS  may  eventually  do  muub  good  if  steadily 
p«r«ev«red  with,  or  salicylic  acid  or  tbe  aiumooium  salt  will  somo- 
timaa  siiccoed  wht-re  the  eodium  Halt  appear^)  to  fail.  Aj^ain,  where 
we  bare  to  deal  with  real  uratic  arthritis,  the  local  application  of 
salicylate  of  metbyl  should  not  be  forgotten.  This  may  he  painted 
oo  night  and  moruiof;.  aad  covered  with  guttapercha  tisHUo  aad  a 
bandage.  It  may  be  used  either  n-lone  or  along  w-ith  adininiatratton 
o(  8alioyIat«ti  by  mouth.  In  this  case  caru  mast  be  tukou  not  to  give 
k)0  much  of  the  drug,  as  the  methyl  salicylate  promptly  gets  into 
the  blood  and  urine  and  producoH  conetitutioaal  symptoms,  and  if 
painted  on  too  often  or  over  too  large  a  sarfooe  these  may  be  severe, 
but  for  iiiauy  local  truublea  it  in  by  far  the  best  way  to  iiaa  aoli- 
oylatea.     And  where  salicylates  by  mouth  upset  the  stomach  it  can 

I  replaoB  thera  entitcly. 

1  may  mention  here,  as  it  bears  specially  on  treatment,  tho  well- 
Iedowq  connection  betweea  gout  and  certain  teeth  troubles.  And 
indeed,  it  baa  been  quite  a  common  experienee  with  me  that  the 
dental  tronbles  called  periostitiH,  or  other  inflammatioD  of  the  pulp 
or  sorroundiDgB  of  a  tooth,  sueb  as  are  started  by  a  cold  wind  in 
tpHng  or  autumn,  )-iald  at  once  and  promptly  disappear  if  salicy- 
lates are  taken  for  uuy  purpose. 

I  And  it  seems  to  me  quite  possible  that  we  have  h«re  again  Ic 
deal  with  a  gout  of  fibrous  tinsues,  originating  just  Uko  gout  or 
ihcuuiatiam  elsewhere  in  the  loual  aotiou  of  cold,  and  like  those 
yielding  at  uncei  to  the  admiuiHtration  of  aalicylatea. 

I  have  gradually  come  to  ime  tsalicylates  with  tlie  utmost  con- 
fidence in  all  such  troubles,  and  I  have  recently  found  that  their 
power  is  so  great  that  the  local  upplication  ot  a  little  salicylate  of 
metbyl  to  the  face  over  the  painful  tooth  and  its  roots,  night  and 

[morning  or  oftener,  very  promptly  rehevvH  and  tamoves  such  irH* 
lation.  so  that  in  many  cases  there  is  no  necessity  to  administer 
salicylates  intomally. 
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Rbeuuatisu  a^d  Mobbub  Cordis. 


McoB  of  whftt  I  have  wi  about  gotit  17111  apply  also  to  rbeu- 
maUsm,  aod  though  thoy  can  often  Iw  clinically  distingnished, 
I  do  riot  drew  any  hard  and  fust  line  between  them,  beltering  (bat 
the  arihrititi  is  in  both  cuaoa  due  t>o  the  irritant  action  of  urio  iioici  OD 
the  fibrous  structures  of  the  joiats. 

I  have  suggested  that  salicylntos  euro  a«uto  rheumacism 
effecting  the  eliminntion  of  urates,  and  I  have  further  sliown  that  i 
regards  the  action  of  aalicin,  sulol  and  a  salicylate,  tbo  latter  liM 
most  power,  dose;  for  dose,  in  eliiiiiuating  uric  acid,  and  has  alao 
meet  eff««t  orer  the  arthritis,  while  salicin  has  much  less  effect 
ou  uric  acid,  and  requires  to  be  ^iven  in  much  larger  do^r>«,  and 
salol  h  in  both  reapecls  intermediate  between  bho  two  (see  Mediao:^ 
Ckinmjical  'I'iansactiona,  Tol.  Uxiii..  p.  397). 

I  have  further  suggested  that  the  action  of  orio  aeid  as  an  irrtt 
of  fibrous  tissues  may  quite  as  easily  account  for  the  endoearditla  i 
liericardiLis  of  acute  rheumatiam,  aa  for  Hs  arthritis  (see  PractUitmiT 
■of  Fehruiiry.  March  imd  April.  1891). 

I  huve  also  remarked  ou  several  occasioQS,  that  while  tbe 
ohemietry  and  p>iysic8  of  uric  acid  appear  to  me  to  be  capable  of 
completely  acconntin);  for  all  the  phennmena  of  acute  rheumatum, 
and  the  action  of  all  drugs  and  diet  that  are  nsefal  in  treatment:  ut 
mucb  caonot  be  aatd  for  auy  oLlier  tiicory  of  ita  oauaatioo. 

For  instance,  no  satisfactory  explanation  of  tbe  valtie  of  allnSn 
among  drugs,  or  of  milk  and  farinaceous  diet,  or  again  of  hot  1m^> 
blankets,  nml  other  sudorifics  in  general  msnngenieot,  can  be  ffvei 
on  the  tbuory  that  uculi;  rbeuinatium  is  duo  to  a  nsiasm  of  micmbe; 
while  OD  the  other  hand,  a  comparatively  rudimentary  kaovrledgo  d 
tbo  solubility  of  uric  acid  and  the  prooessoB  which  promote  IB 
exorolioR  and  elimination  will  suf&oe  to  explain  tbem  all. 

In  reference  to  tbone  points  I  have  formulated  tbo  etalemeal : 

"  All  aubstanoou  which  pmmote  the  (coo  oxcrcUon  and  eliminttidll 

of  uric  acid  do  good  in  lih«)  tiAbr\^\%'«biahtsdu«  to  it,  and  oonvcntJ} 
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oJl  Bobstancea  which  hinder  its  exoretion  and  elimtnabion  do  barm," 
[BritUh  Medical  Joumai,  1888,  vol.  ii.,  p,  10).  And  though,  aa 
explained  m  Uie  prerioua  chapter,  soma  Bul»ta.iice8  whicti  hinder 
dscrciioa  may  yet,  by  keepmg  the  blood  clear  of  nric  acid,  proroat 
arthritis,  it  18  quits  true  ttutt  thess  Bubstatices,  whan  tir«t  givon, 
axe  liable  to  do  harm  and  produce  an  nttack.  And  agiua.  the 
pathological  ooiidibioa  which  inoHt  biuders  the  solubility  and  excre* 
tioD  of  urates  (namely,  fever)  hoa  jusc  the  sfune  effects  as  the  dni^B 
which  do  thie,  aad  frequently  precipil&tAS  mi  attack  of  K'>QC)ral  uratio 
arthntta;  henoe  we  are  told  by  a  writer  in  the  Lancet,  IS^3,  vol.  i., 
p.  dl6,  that  "  Bateric  fever  at  its  very  couiniHucemeEit  may  prasent 
the  pbtare  of  acute  rheumatism. "  I  believe  thai  Aoy  acute  fever 
nuty  proeODt  tbia  same  picture,  provided  there  was  la  the  blood,  at 
the  time  the  tompuraturc  bc^ati  to  rise,  sufficient  urio  acid  to  irritate 
the  joints  when  it  is  concentrated  upon  them  ;  for  tever  diminishes 
ibe  Alkalinity  of  tbc  blood,  and  dinilniaheB  its  powers  of  holding 
mates  in  eoiution ;  and  I  have  already  pointed  out  in  chapter  xv. 
that  the  blood  is  in  this  way  moet  oompletoly  oleorod  of  urates  at 
the  bcginoing  of  the  fever,  which  conegponds  exactly  with  the  obser- 
vation uf  the  writer  quoted  above.  And  I  baire  myiitjlf  seuu,  eicber 
alono  or  with  othom,  several  casus  in  whieb  the  onset  of  eoterio 
ferer  has  been  mistaken  for  acute  rheomatiam. 

The  theory  that  iicuto  rHoumatiam  is  an  infective  disease  and 
due  to  a  micro-organiiini  whieh  eauseH  the  production  of  lactic  acid 
has  been  prominently  lirougfit  forward  by  l>r.  Newsholmu,  in  Uie 
Milroy  I^ecturea  {Laficei.  I8i)ij,  vol.  i..  p.  589),  where  be  points  out 
that  there  have  been  epidemics  of  rheamatlc  fovor  in  e«r[aiti  years, 
and  that  rheumatic  fever  is  tin  urban  disease  mora  than  a  rural. 

I  have  always  acknowledged  tibat  rheumatic  (ever  may  ba  pro- 
duced by  auy  fever  bowevcr  cuu»ed,  whether  by  a  speoi6c  mioro- 
orgaoism  aa  in  the  above  caeea  of  enteric,  or  by  ocuto  dyspepsia  as 
oommooly  seen  in  a  »chooIboy  from  (?)  natural  oauttea.  .\nythiag 
that  diminishes  the  alkalinity  of  the  blood,  and  all  fevers  do  thia, 
may  produce  rheunialic  fever  if  there  is  pteuty  of  urio  acid  in  the 
blood  at  the  time. 

Now  wft  are  liable  at  many  aeaeons  to  •{udemics  of  oattrrii,  in- 
floeiua,  and  tonsillitis,  not  to  mention  oases  of  ill-developed  speciBo 
Earan  sach  as  nioaslcs.  sctirlet  fever,  Ac.,  which  arc  overlooked 
and  pass  uureoorded,  and  any  of  these  may  protluoe  corresponding 
e[ildenii«e  of  rbetimatic  fever,  but  there  is  hero  not  the  smallest 
proof  that  the  riitHumatic  fever  is  due  to  the  specific  micro-organism 
and  not  to  the  effect  of  the  lever  on  the  alkalinity  of  the  blood. 
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Aod  Dr.  Newsholme  himself  tells  us  that  other  apeoific  febrile 
diseaaos  ns  cotchc,  scarlcc  fcvor.  and  en,-eipe)&s  are  affected  in  tb« 
same  way  as  rhoumatic  fevor,  by  t^ea-son,  rainfall,  Sco. 

Exactly  no  the  epidemie  of  rbeumatic  ferer  varien  witb  tha 
epidemic  of  these  diseases  beonase  the  rbeomatUm  la.  to  a  large 
extent,  the  result  of  those  disoivsee. 

Then  as  to  rheumatic  fever  being  an  urban  disease  rather  than 
a  rural,  this  may  Hhow  merely  the  relatioD  of  acute  rheamaUam 
Lo  increased  meat  eating,  which  is  more  common  in  urban  dis* 
tricte,  and  gout  ie,  doubtless  for  the  same  reason,  an  urban  rather 
than  a  rural  disease ;  but  I  have  never  hoard  this  used  ns  an 
argument  for  IIk  being  an  infective  disease. 

Dr.  Nowsholinc  looks  upon  throat  symptoma  as  s  part  of  the 
disease,  and  the  place  where  no  doubt  the  mioro-organism  obtains 
an  onti-ancc  into  the  body ;  but  if  this  is  so  how  does  an  aJveolar 
abscesa  si?iTe  bo  precipitate  a  relapae ;  or,  haw  does  an  injury  to 
ao  ankle  or  shoulder  when  the  skin  is  unbroken  and  do  mioro' 
organisms  m-e  introduoed,  serve  to  bring  on  acute  rheumatism  ? 

In  a  word,  every  micro-organiem  epoetfic  or  other  that  produeefl 
fever  may  produce  rheiinvfitium,  but  then  there  are  several  other 
things,  not  in  any  way  conuected  witJi  micro-organisms,  vrhich  will 
do  the  same,  but  all  these  things — injurtus.  micro-organisms,  and 
drugs — affect  in  one  and  the  Bame  way  the  eolubility  of  uric  acid  io 
the  blood,  i.e.,  they  hinder  it  and  render  it  insolnblo  in  that  flaid. 

Again,  Dr.  Newsholme  points  out  that  the  tendency  to  relapse 
is  common  lo  rht-umatiam  and  other  feveis ;  but  be  Is  also  kind 
enough  to  allow  that  frequent  relapses  occur  when  animal  food  is 
given  too  early  after  an  attack.  ^ 

This  parallel  is  little  more  than  Rkin  deep  on  the  surface  of  ttieH 
word  relapse,  for  surely  a  relapse  after  etiterio  (ever  is  one  thing  and  ' 
a  relapse  after  rhuumatic  fever  another  and  a  totally  different  thiiif;. 

It  is  surely  possible  to  prevent  the  relapse  of  acute  rhoumatisD 
by  oontitiiiing  tho  sfilicylatoR,  or  by  abstaining  from  giving  Ibe 
animal  food  or  the  iron  ;  but  is  it  postiible  by  any  means  whsl> 
ever  to  provont  the  relapse  of  enteric  fever? 

Then  again,  the  relapse  of  acute  rheumatism  can  be  prodnoeJ 
— ^ia,  in  fact,  generally  produced — by  some  error  in  treatment.  1 
have  seen  many  sinch  relapses,  and  knew  exactly  how  tbey  wsn 
produced,  and  so  would  anyone  else  who  knew  anything  aboDt 
the  solubility  of  uric  acid,  and  watched  Lhe  treatment  carofnllyi 
and  I  will  undertake  to  produce  rolupsee  in  any  patiout  who  will 
ooQ««nt  to  its  Wmg  Aohq. 
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Thea  again,  if  acute  rbeumatism  is  due  to  a  micro-orgamsm, 
bow  is  it  that  «alicyliite&  cure  it  [as  I  have  pointed  out  thai  they 
do)  in  proportion  to  tbeir  power  of  eliminating  uric  EUiid ;  and  I  otm 
DOW  &Iko  show  (iHse  cases  narrated  further  on)  that  if  anything 
prereatA  their  acting  as  soIveDta  of  uric  acid  they  fail  to  onre  it. 

From  the  other  eido  it  would  bavo  to  be  showu  tbut  ealicylateii 
prevent  the  growth  of  the  mioro-organiam  ;  and  that  iron,  lead, 
inercury.  and  other  metals  increase  iltt  growth  as  tbey  make  the 
[AmB  worse. 

I  shall  ao-vt  poes  on  to  examine  the  points  of  difforonoo 
between  rheumntiBm  and  gout,  and  nee  how  far  the  different  con- 
ditions under  which  the  uric  auid  acts  at  dilTeraot  periods  of  life 
will  euahlo  us  to  explain  thum, 

My  friend.  Dr.  A.  R.  Qarrod,  who  mentions  nny  researches  on 
uric  acid  in  the  most  kindly  manner  ("  A  Treatise  on  Uheuniatism," 
p.  27),  yet  objectt;  Btrongly  to  my  suggestion  that  acute  rbeiunatiiiiii 
may  be  due  to  uric  aoid.     He  sayM  :  "  Many  objections  preaent 
fchetnselvee  to  such  a  theory  of  acute  rheumatism  whicb  appears  to 
me  to  attach  undue  iuiportauce  to   the  articular  troubles,  wbilBt 
I     offeriDg  no  explaniktion  of  the  ooourrence  of  the  cardiac  and  other 
^fcriioeral  leftions  of  rheumatinm."     I  believe,  as  I  have  already  said 
\^  (Pra£tilitmcr,  February,  1891.  et  icij.),  that  urioacid  is  quite  capable 
of  producing  ail  these  le»ioiL8,  and  I  shall  go  into  the  matter  pre- 
sently;  and  Dt.  Garrod  goes  on:  "Again  we  have  the  fact  that 
orio  acid  has  not  been  found   in  the  blood  of  rheumatic  patients, 
wbiob  Dr.  Ilaig  explainti  by  HUppoiiiug  that  this  sulistauce  ix  driven 
out  of  tbu  blood  into  the  joints  by  the  high  and  rising  soidity  due 
to  the  fever;  but  no  deposit  of  sodium  urate  is  found  in  the  joiotB. 
Lastly,  it  is  difficult  to   believe   tliat   the  same  maleries  tnorhi  is 
oapabte  of  giving  rise  to  two  such  different  disorders  as  Theiunatism 
^  and  goul." 

■       This  laAt  stateiaent  is  somewhat  indehnite,  bat  1  hope  to  be 

H'ftble  to  show  that  the  difforoncee  are  those  of  degree  rnthcr  than  of 

Vkind,  and  that  they  arc  due  to  differenoev  in  metaitolic  activity,  in 

(oocUotuil  activity,  or  in  chemical  conditiou.  which  affect  difTerently 

the  solubility  of   unc  iicid,  while  the  total  quantity  present  also 

(Uffers  in  the  two  conditions. 

It  has  Dsver  been  a  matt«r  of  surprise  to  mc  that  Sir  A.  Garrod 

I  was  unable  to  find  uric  acid  in  the  blood  in  acute  rheumatism: 

!  on  the  contrary,  if  he  hiid  found  a  large  quantity  in  the  lilood, 

H  would  have  been  a  death-blow  to  my  theory  of  the  cau&atioo 

«f  Mate  rheumatism. 
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He  Aoen  find  it  in  the  blood  in  gout  becaase.  as  T  have  previoDsl) 
sud,  goub  is  a  locul  diBeaee;  io  wliich  the  acidity  of  one  or  two' 
joints  is  specially  raised,  and  iu  lbe»e  all  tlio  uric  acid  tbat  Ihe 
blood  bfingB  in  th«ii:  direction  ia  rendered  insoluble  and  rdtained. 
giving  rise  to  irritation  and  inflammation;  but  there  is  no  geoenl 
and  complete  clearing  of  the  blood  troni  aric  acid,  except  in  so  far  , 
as  the  epeoiolly  afTcctutJ  joinba  take  it  up.  ^| 

In  acute  rheumatism,  oo  tbo  other  hand,  tb«  conditiona  arq^ 
different ;  there  is  a  general  risc>  of  acidity  which  clears  all  the 
uric  acid  out  of  the  blood,  driring  it  into  the  joints  and  elsewbete; 
littlu  or  none  rumaina  in  tbn  blood  because  the  alkiUioity  of  (be 
whole  circulating  fluid  is  diminished ;  while  in  gout,  though  alka* 
Unity  gonerutly  is  dimiuished,  it  ie  only  in  the  specially  aflected 
joints  that  the  urate  in  rendered  completely  insoluble. 

Thin  explains  a  fact  previously  mentioned,  tbat  when  I  mten- 
tionally  produce  an  arthritis  by  giving  acida,  the  clinical  piotate 
r«8«inble8  rbeumati&m  rather  than  gout,  because  I  diminish  the 
alkalinity  generally,  and  drive  the  uric  aoid  out  of  the  blood  into 
joinlD  »nd  fibroitn  tiaaURi*  generally  ;  if  I  want  to  imitate  goal  I 
must  diminish  the  alkalinity  generally,  bo  wuio  extent :  but  I  most 
also  produce  local  in-itation  and  rise  of  acidity  in  a  joint  by  a  blow, 
solon,  or  other  injury,  and  thii;  will  precipitate  the  uric  acid  loeoUj. 
while  the  blood  elill  contaimi  Ronto. 

In  farther  objection  to  niy  explanation  Dr.  A.  K.  Garrod  goes  on 
to  say,  "hut  no  deposit  of  sodium  urate  i«  foaod  io  the  joints." 
Be  evidently  considers  the  fact  that  the  urate  is  not  found  then 
after  death,  as  oijiiivnlent  to  proof  that  it  has  ncrer  been  there. 

My  researches  have  led  me  to  take  a  very  different  view,  and  to 
believe  that  even  in  gout,  where  urate  is  retoiood.  so  to  speak,  in 
OQM*.  and  eventually  thrown  down  in  crystals  of  biuratc,  it  may  Iw 
removed  su  completely  as  to  l«avo  little  or  no  trac<>  of  its  proseoM 
after  death,  except  the  erosions  in  cartilage.  &c.,  which  some  weeln, 
months,  or  years  before  death  wore  completely  filled  up  by  it. 

Much  more  so  in  ncuto  rbcutnatism.  where  the  uratea  are  ntrer 
present  io  mass,  are  only  presenl  for  a  few  hours  and  in  tha  form 
probably  of  colloid  quadriurate,  and  produce  only  a  little  ioteisbtial 
irritation.  So  t>oon  as  the  acidity  which  drove  them  into  the  joioli 
falls  away,  and  the  alkalinity  of  the  blood  rises,  the  urates  in  the 
joints  are  quickly  taken  up  in  solution  in  the  blood,  and  paaiiag 
through  it  arrive  at  the  kidney,  and  are  excreted.  Henoo  the  ai- 
oretiou  of  uric  acid  in.  as  I  have  pointed  out,  directly  as  th« 
alkalinity  of  the  blood,  and  invei'sely  as  the  acidity  of  the  orhie,  a 
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reUtion  which  holds  botli  io  diaeoae  and  in  health,  and  oao  bo 
d«D0D8lr&ted  arti&eially  at  n-uy  liuie  by  uaiog  tlniga  which  nff&ot 
lh«  alkaltoity.  As  previously  pointed  out.  Sir  A.  Guj-rod  HU^oaCed 
that  aric  acid,  when  in  the  blood,  is  attracted  differently  by  difTereafc 
Otgui*,  and  that  iu  curtaiu  orgoiift.  which  [or  various  causos  are  ItiBs 
alkabne  than  the  blood,  "the  uria  acid  becomes  less  noiuhU  and 
more  easily  retaiaBd."  ("  Lumleiaii  Lectures,"  Brilitk  Modieal 
JoitnuU.    1683,  rol.  i.,  p.  649.) 

If  this  auggestioD  be  granted,  and  if  it  be  farther  grantad,  as 
also  abown  by  Sir  A.  Oorrod,  that  the  oai'tiloKos  and  tibroua  tiaauca 
ai  jointa  are  both  leas  vascular  and  less  alkalioe  than  tb»  other 
Ussuaa  or  the  blood  (see  previous  chapter),  then  bbe  arthritis  pro* 
doced  by  Dric  acid  is  a  simple  matter  of  solubility,  and  can  be 
prodaccd  at  ploasure  to  almost  any  extent,  and  this,  I  have  good 
nMon  to  behave,  is  the  case. 

Bui  there  are  other  fibrouft  trssuea  in  the  body  buKideK  those  of 
th«  joints,  and  what  U  to  prevf>nt  them  from  being  occasioually  less 
alkaline  and  from  suffering  in  conBequenco  from  a  precipitation  of 
colloid  quadriurate  apon  thorn,  and  the  irritation  it  «ot«  up? 

What  about  the  fibrous  tiHmies  in  the  great  lumhiir  fascia  (1am- 

hago),  of  those  that  form  the  sheathM  of  great  nen-e  trunks  (sciatica), 

I     aod  of  those  again  that  support  tho  THi-iouH  coate  of  the  inteatinal 

'      walla    (colic),  of    which  I  have  already   spoken,   or  of  the  BbrooD 

tasBUoB  in  the  pelvic  organs  nnJ  fascia,  ospocially  io  women,  not  a 

I      fm  of  whose  pains  and  inflammatinns  in  the^e  organs  may  have  an 

Usntioal  pathology  with  that  of  gout  uf  lirn  intestines  (ch8pt«r  x.), 

and   that  some  of  those  intlaiitntations  in  women  are  rheumatio, 

has,  I  believe,  already  boon  suggested  by  Dr,  Gcrvis. 

Bat  there  arc  tibroiis  tissues  in  a  more  vital  organ  than  any  of 
these,  an  organ  which  ia  HomeCitnPK  aaid  to  be  in  part  analogous  to  a 

»ioiDl,  and  is  often  aHectod  along  with  the  joints  in  acute  rbeuniatism. 
I  ineAn  the  heart. 

Will  anyone  who  ha4  looked  at  a  trnnsverso  »eotion  of  the  heart 
wall  toll  me  tluil  the  visceral  layer  of  the  pericardium  is  not  oon- 
tuiiionB  with  fibrous  tisane,  which  fibrous  tissue  forma  the  fascia  of 
the  heart  muscle,  and  that  the  fibraua  tissue  of  the  eudooardiuin  on 
khe  o|ipceite  side  of  the  wall  is  not  also  cootiuuoua  with  the  faecift 
of  the  muscle  in  Iha  same  way. 
H  Mnaclas  become  acid  as  the  result  of  contraction  (Foeher, 
^f**  Physiology."  1877,  p.  49>.  and  if  in  some  regions  ol  the  oaidiao 
mtuole,  in  proxiiuitv  to  its  libroutt  investnieuL,  the  products 
I'Ol  fonokioDal  activity    and  oontrootion   are  not  quickly  removed. 
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tb«  muscle  and  its  adjaoent  lascia  taay  havo  tb«)r  alkalinity  so  far 
reduc(>d  AM  to  forai  foci,  in  which  the  uric  acid  oiiculatiDg  in  th« 
blood  b«come»  according  bo  our  t^reiiiittus  "lusft  solubte  and  monj 
easily  retained." 

8ucb  retention,  also  in  aoeord  with  our  pnmises,  ^%nDf!  na 
local  irritation,  u-Liicb  fltilL  further  reduces  Iho  local  alkalinity, 
uric  aotd  is  depoBiied,  and  tto  on  till  a  considerable  area  of  ipflammt- 
tion  going  on  to  proUferBlion  ul  Qbrous  tissue  and  scar  forniatioi)  b 
the  reeull. 

If  this  may  1i&  the  effect  in  the  lumbar  fascia,  why  not  also  in 
the  pericardiiiii)  and  onclocai'diiim  ?  The  Rama  caunes  that  diiTe 
uric  acid  into  the  joints  and  set  up  arthritlif  may  drive  h  into  ihf 
librouB  tisHucK  of  the  huurt  and  produce  endo-  and  peTioiirditis. 

But  as  r^ardd  the  endocardium  at  least,  this  is  by  no  means  Uii' 
whole  story,  as  there  are  cauaea  just  such  as  thoM  vhiob  are  aotiTe 
in  the  cai^e  of  the  joints,  namely  friction  and  percuxnion,  nhich 
may  affect  its  alkalinity  also. 

Juut  no  in  the  case  of  the  joints,  the  heat  and  friction  of  exercsu 
often  delerinJDe  which  joints  shall  be  least  alkaline,  and  ao  gsltbe 
largest  share  of  the  uric  acid ;  so  in  the  heart  the  fibrooi  tiMiUi 
of  the  valves  may  suffer  from  friction  and  percussion,  and  bo  be 
rendered  the  least  alkaline  of  ibll  the  6brous  tissuee  of  the  beftit  tl  ft 
time  when  there  is  a  genei'ul  fall  of  alkalinity. 

Now,  tlio  effects  of  exercise  on  the  reaction  of  the  valves  of  ibe 
heart  will  be  greatest  where  the  work  and  strain  are  moat  serere. 
this  possibly  occuunling  for  the  incidciioo  of  the  ohicf  rboumatic 
cbaages  in  the  left  side  during  extra-uterine  and  the  right  adt 
during  [(otal  life. 

In  this  way  any  unwonted  exertioD  w  strain  oa  the  boaii  by 
givioK  rise  to  a  little  local  irritation  on  the  opposing  surfaces  of  the 
mitral  or  u.ortic  valves  may  diminiah  thti  local  alkalinity,  cauM  * 
local  precipitation  of  uric  acid  and  consequent  Irritation,  andtbi* 
irritation  may,  we  will  suppose,  be  repeated  and  repeated  till  whil 
were  at  first  scarcely  viitihle  pin-point  nodules  of  irritated  oonneotivf 
tissue,  coinu  at  last  to  Eorm  woll-markod  uodulos  aod  soars. 

Such  a  process  of  reasoning  helps  us  to  understand  bow,  wbttit 
at  first  a  small  local  Irritation  in  the  mitral  valve  is  earrisd  on 
and  on  by  a  frequently  recurring  uric  acid  irritation  till  the  wbclt 
valvo  is  rcducud  to  the  condition  of  a  ibickoncd  soar,  and  we  ban 
to  deal  with  the  final  stages  of  mitral  conatriction. 

And  if,  as  I  bolievu,  an  exoees  of  uric  aeid  in  the  blood  ob- 
structs all  the  ctipillaries  and  raises  blood^pressuro  (p.  141),  il  ii. 
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clear  that  it  magt  throw  iacreased  work  on  the  left  side  of  the 
bfiftrt,  firm  of  all  oa  tho  aoriio  valve»  and  then  during  Ryjitolo, 
owing  lo  the  tDcreLLsed  resiatance  to  lie  overcome,  on  the  mitral 
Talres  also;  and  anyone  who  has  listened  to  the  loud  banging  of 
tbs  ftortic  valves  durinj^  a  uric  acid  storm  (in  migraine,  for  instance] 
31  fattve  no  difficulty  in  realising  what  I  me&Q. 
So  that  the  vaJvos  of  the  left  side  of  the  heart  are  most  ex- 
to  injury  by  friction  and  perousoioii,  juat  u,t  the  vcr}-  time 
lien  there  is  au  excenH  of  the  irritant  urio  acid  in  the  hlood  ready 
lo  be  precipitated  upon  them  should  the  heat  of  action  cause  them 
M  lose  for  atime  their  normal  alkalinity. 

And  onco  a  Hpot  has  thus  become  invaded  by  urio  acid  the  Irri- 
tfttion  is  alwaj-s  liable  to  be  kept  up  and  repeated  ontil  a  serious  and 
exteoeive  leniou  has  been  produced. 

Webavti  then  ccrtiiii)  conditions  to  which  fibrous  tissues  of  the 

heart  are  liable  in  common  with  all  the  fibrous  tissues  of  the  body 

teadioft  to  prvoipitato  urio  acid  upon  them,   and  we   have  certain 

other  conditions  which  are  common  to  the  fi  hrous  tissues  of  the  heart 

nlres  and  those  of  the  jointx.     Can  we  wonder  tbiit  Lhe  stnictui-es 

80  often  affected  in  acute  rheumatiHm  at  the  same  time,  and 

ubtless  the  liability  of    tho  otideoardium  to  (ricbion,  percussion 

strain  accounts  for  the  greater  frequency  of  endocarditis  as  oom- 

wilh  puricatditis. 

With  regard  to  the  causes  that  determine  the  structures  that  will 

be  invaded  by  urio  acid,  I  will  quote  what  Dr.  A.  R.  Garrod  {loc. 

eit.,  p.  82)  says  as  to  the  order  of  invasion  of  jointe  :  "  The  induence 

of  exteroal  oausus  in  deCGrmiuirig  iLe  seats  of  the  leeiona  is  far  leea 

consptcaous  in  rheumatism  than  in  gont,  but  as  has  been  already 

stated  when  rheumatic  fever  follows  an  injury,  the  joint  noarest  to 

the  aoM  of  injury  is  usually  the  first  to  suffer." 

Bsaetly  bo  I  the  injury-  diminishes  first  of  all  the  alkahnity  of  the 
aSoeled  structaros,  and  iheii  if  tho  injury  is  sulticiently  severe  to 
cause  general  fever,  the  alkalinity  nf  the  whole  body  is  diminished. 
The  oric  acid  is  first  rcudored  insoluble  near  tim  injured  structnrcB 
(hoQoe  these  are  the  first  to  suffer),  and  later  on  in  other  fibrous 
tlsauesof  the  body. 

Dr.  Garrod  also  says  (same  page) :  "  Dr.  Fuller  has  hud  special 
stress  apoD  the  liability  of  joints  which  have  been  the  seats  of  local 
misohief.  Dr.  Maclagan  also  regards  strain  as  tlio  moat  important 
luenuo  at  work  iu  dutenniuing  the  neat  of  rheumatic  lesions,  and 
Peter  Simpson  and  others  Imve  expressed  their  belief  that  Vhe 
■Dla  which  are  most  eiiercised  are  specially  liable  to  rheumatiBm. 
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K,  Ttownini.  who  is  mclinMl  on  the  whole  to  agree  with  them  in  Uu» 
Oflnfaui,  Aom  Dot  think  that  the  rule  is  eufficienlly  general  for  tiit 
eeteUishioent  of  a  vlutiniU;  law." 

There  is  no  necestutj'  to  establish  a  do&oito  law,  bot  evecy  ooe  of 
the  oonditions  hpre  mentioned  oan  be  quito  eattily  tnm Hinted  in  tena 
o(  uric  acid  causation. 

Joints  that  havu  been  the  seal  of  local  rniBchief  will  codUiq  t 
oortain  amoant  of  fibrous  ficar  tissue,  whioh,  as  we  know,  is  var; 
\ovtly  vascular,  and  this  will  easily  have  its  alkaliDity  reduced  tad 
very  slowly  recover  it  ogiun,  and  meaawbile  urio  aoid  will  be  ooaimiii' 
lated  &ud  retained  in  it. 

And  tha  same  ar^inent  will  apply  whether  the  looal  miaobilf 
was  in  the  6rat  instance  due  to  uric  acid  or  6xt«rDal  ogenoios.  Ohm 
a  soar  han  boon  produnod,  uric  ncid  will  account  for  its  contilKHi 
irritation  and  progreseive  enlargement. 

Thus,  suppose  u  young  \\otiiau  has  acute  rlieumatiam,  aod  a  fov 
pin-point  uodule^  are  left  on  the  mitral  valvos  ;  ahe  apparently  n- 
reoovers  from  her  aliock,  and  perhaps  no  murmur  bos  been  bMid. 
but  the  vaJve,  nevertheleHB.  has  been  damaged  to  the  estent  of  tlw 
above  DoduIeH.  and  thv»e  form  microscopic  scare,  oa  which,  hoivvar. 
uric  acid  will  ha  again  prccipitat«d  at  the  brat  opportunity. 

And  it  may  not  have  voi'y  long  to  wait,  for,  as  I  have  tbova 
above  (fig.  30),  every  woman  haa  more  or  lesn  colUemia  at  her  mm- 
sttual  period  :  and  this,  by  thu  iocreaited  blood  pressure  it  protjsces, 
may  ntraiit  the  mitral  vfdve,  diminish  the  alkalinity  of  llie  daoueoii 
nodulca.  and  thon.  as  the  alkalinity  is  genorally  dimipiahed  kl  thi  i 
eitd  of  menstruation,  clearing  the  blood  of  urio  ooid,  and  putting  all 
und  to  the  colliemia,  some  of  the  urate  in  ciroulatton  may  bapraei|i- 
tated  upon  the  mitral  volva,  especially  upon  its  damaged  portiooii 
aad  inci*ea»e  of  lesion  results  {see  pp.  123  and  133). 

And  when  this  process  is  repealed  month  after  month  foryeus. 
we  can  easily  underutaad  how  a  micrOBCopio  soar  becomes  ol  last  •  I 
leathery  and  calcaruaua  uia«».  and  why  a  button-hole  mitral  is  morti 
uommonly  met  with  in  women  t^on  in  men. 

We  oan  also  understand  the  connection  which  some  have  noticed 
between  dysmenorrhtea  and  certain  rheumatoid  joint  cbnoges:  tel 
dysmanorrhoea  ]ut5an3  ii  oiora  than  usually  uiarknd  fall  of  ores  ud 
acidity,  a  more  than   usually  severe  oolWmia,  and  oonaeqasBlilf 
more  severe  and  wide-spread  irrilutiou  in  the   already  daougaij 
tissues  of  joints  or  vulvos. 

So  that  these  changes  in  fibrous  tissues  due  to  the  irritaticn  d 
urio  acid  are  more  liable  to  progress  from  small  to  great  in  wom* 
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in  m«n,  and  ftro  still  mor«  lia-blo  to  Ho  so  in  those  vrotnen  who 
[tuffer  from  dyBinenorrhcea. 

Before  leaviog  tliis  subject  I  mueb  quote  what  Dr.  A.  E.  Garrod 
[•ays  {he.  eit.,  p.  63),  on  the  influence  of  Hex:  "  Dr.  Cheodle  has 
Attention  to  th«  greater  liability  of  j^rle  to  almost  lUl  the  in- 
iividaiU  manifestations  of  tho  discaKe,  and  my  own  obRervatJons 
lead  uie  to  think  with  him.  that  not  oul\  chorea,  hut  also  subcu- 
taneous nodules,  erythema,  and  rheumatic  he&rt  affeetions,  are 
MDBidorahly  commoueT  in  female  than  io  male  ehildi-en.  It  should 
be  m<>ntionod,  however,  that  Hirsch  found  that  rhoumntia  fever 
oceurred  more  commonly  in  hoys  than  in  girls  under  the  age  of 
fiftioen."  From  lliiii  latter  xtntumeut  wu  muy,  perhaps,  infer  thai 
h  ta  more  common  in  girls  alter  fifteen,  when  the  menetrual  influ- 
ences I  have  spoken  of  come  into  plo-y.  In  addition  to  this,  tbo 
great  activity  in  nutrition  and  nietabolism.  when  at  this  time  of  life 
prla  dash  at  one  bound  from  childhood  into  womanhood,  must  affect 
<    the  formation  and  «xuret)0[t  of  urtitu;*,  uud  greatly  inoreaee  for  a 

»tiiiie  the  possibilities  of  acute  rheumatism,  and  of  coUeetnia  and  its 
Tuious  results,  and  Dr.  Cheadlo  says  {Lancet,  1889,  vol.  i..  pp.  824 
^1)  that  girln  of  10-lii  years  old  are  twioe  ax  liable  to  rheumatio 
farer  lu  boys  of  the  samo  age  (eee  also  fiR.  fll). 

I  quite  agree  with,  the  authors  quoted  by  Dr.  Qarrod,  that  the 
joints  whieh  are  most  exercised  are  specially  liable,  and  believe  that 
it  is  often  poBsihle  to  tell  the  occupation  of  the  patientt;  by  ohsenring 

»tLo  joints  ohiolly  affectod. 
With  regard  to  this  point,  I  am  iadobted  to  Dr.  Aylnier  Duuiat, 
of  Durban,  for  the  Interesting  observation  that  precisely  the  saiae 
relation  to  exercise  holds  for  the  severe  myalgie  pains  which  aocom- 
pany  ^e  onset  of  dengue,  and  he  narrates  how  both  in  himself  and 
in  patients,  an  attuek  coming  soon  after  a  long  or  hard  ride  was 
Bccompanied  by  pains  which  were  most  severe  in  the  adductor 
muscles  of  the  thighs.  He  aim  gives  it  as  his  opinion  that  the  feel- 
ing of  intenae  fatif^ne  which  procodes  the  myalgic  pain  is  due  to  uric- 
addsmia.  U  almoHt  seemii  as  if  dengue  (uroisbes  but  one  uiuru 
ioslaDoe  of  the  power  of  a  febrile  epidemic  disease,  perbaps  akiu  to 
BOAlaria,  or  still  more  to  iuflueniia,  to  produce  rheumatism  just  as  is 
dene  by  iho  febrile  disoaseu  diecusHcd  in  roforeoce  to  Dr.  News- 
bohne's  theory  on  a  previous  page. 

As  rugardit  phyuiology.  the  pains  of   rheumatism   resemble,   I 

believe,  those  of  gout  in  being  worse  at  nigbt  and  better  in  the 

moming;  that  is  to  say,  they  oorr^pond  with  the  natural  Hiiotoa- 

■  tions  in  the  uric  acid  excretion ;  though  tbis  may  be  often  lew 
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conspicuous  iu  ilieumaUsiii  thiin  in  gout,  as  the  former,  being  aa 
aouic  diseaao,  orerpowers  for  a  time  tho  natural  fluctastions ;  uti 
in  accOT<Unc«  with  this,  the  lirat  symptoms  may  oooai'  at  very 
varioQS  boum. 

Tbti  cauMis  whiob  appear  to  precipitate  tbo  attack  are  just  Ibow 
which  would  be  oertain  to  raiae  the  acidity  of  the  urine  and  dimioiib 
the  alkaliaity  of  the  blood — thus  a  chill,  gottiog  net  through,  or 
sloeping  in  a  diLinp  bi<d  ;  tho  excretion  of  acid  from  the  akin  is  inur- 
fered  with,  up  goes  the  acidity,  a  certain  amount  of  uric  acid  ii 
driven  into  the  joints.  t\x\n  causes  some  fever,  and  the  rise  of  tea- 
peratura  still  farther  dimiaiBbes  alkalinitiy  and  sends  the  orio  wai 
into  the  joints. 

Tampei'atore  iu  rheumatism  at  times  raaemblen  that  of  goat  in 
being  high  at  uiglit  and  lower  iu  the  morning  :  at  other  timet  tin 
bigbent  point  is  in  the  morning.  Of  the  temperature  ourrea  |im 
by  Dr.  A.  K.  Oorrod  {loc.  oil.,  p.  60)  of  rheumatie  fever  treated  qpoo 
the  expectant  plan,  in  Qg.  1  the  highest  points  are  in  Uw  omii])g,iB 
fig.  2  they  are  for  the  most  part  in  the  morning,  and  in  fig.  5  they 
are  some  in  the  morning  and  some  in  tho  evening,  thoogb  ifac 
morning  preponderates. 

I  think,  however,  that  this  is  not  v&ry  difliouU  to  explain,  far  in 
rheumatic  (ever  after  the  first  stfui  olT  (which  is  due  Co  a  nrj 
abnormal  rtge  of  acidity  which  may  occur  at  any  time,  as  it  imr- 
powers  and  obliterates  the  normal  curves)  tlie  joints  hare  tbeii 
alkalinity  very  considerably  diminished,  and  then  the  only  eSwtol 
the  alkaline  tide  or  its  representative  will  be  to  bring  more  iirio 
to  theae  joints  whert;  it  i»  Further  rendered  insoluble  and  retainML 
tiicieasing  the  irntntion  in  the  joints,  and  so  raising  the  t«mpenlata 
in  the  morning  (ece  provLoiu  roinarkfl  in  obapter  xv.,  on  the  MU- 
atton  of  arthritis  in  gout). 

;\s  to  season.  Acute  rheuuiatlsm  Ja  not  generally  oonsidendte 
present  any  definite  relationshipe ;  and  this  is  in  accordance  witk 
what  I  have  said,  namely,  that  the  attack  is  often  the  result  of  t 
severe  cold  or  wetting,  which  may  come  at  almost  any  season  of  tb* 
year,  and  that  thiit  interferes  sharply  with  the  action  of  the  skin, 
produotng  a  marked  fall  in  general  alkalinity  which  overpowers  th* 
naciira.]  curves;  the  only  thing  that  is  neceasary  for  acute  rheu- 
matism to  result  i»,  that  at  ttu-  time  of  the  wetting  the  blood  sbooM 
contain  u  considerable  amount  of  urio  acid,  and  this  nricaeidienw 
would  for  the  reasons  previously  gone  into  (fig.  4),  be  most  likely  lo 
be  met  with  in  the  Hprin>;  and  summer  rather  than  in  the  wintei, 
though  ae^'ero  eKeroiae  and  perapiratioo  would  prolwbly  prodooo  h 
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porary  tmeaoidtDinia  n.t  nny  time,  hemaa  the  vory  serious  effects 

I  a  wMting  following  cloxi;  upon  theBu  condibiona  of  muscles  ajid 

•kin  ;  and  my  (rientl  ni-.  Kocles,  rend  a  paper  at  tbe  West  London 

ico-Chtrur^cal  Society  (aoe  Laiioet,  1891,  vol.  i.,  p.  1,133)  show- 

Lhst  expofiuro  to  anUl  nnd  dnmp  aftor  fatigue,  had  important 

uenoe  in  the  causation  oE  rhcminatic  artKritis,  and  moDtioned  that 

expertaiice  in  over  a  hundred  casss  supported  niy  viewtt  on  the 

of  the  trouble.      After  what   I  hare  said  al^out  fntigue 

.  39  «Qd  40),  there  should  bo  no  difficulty  in  completely  under- 

Auidiag   thi«  sequence   of   cauiiatiOR    (see    alno  "  Tho  Practice  of 

bsBage."  by  A.  Symontt  EccleH,  p.  S6).     As  regardH  f>xperiiiiental 

ork,  aa  arthritis  reeembling  that  of  acute  rbeumaiistn  can  be  pro- 

Beed  without  diificulty,  or  when  present  can  he  mode  worse  or  a 

lUp«o  coo  be  produced  in  exactly  the  aaine  way  and  with  the  same 

n^  as  in  gout ;  indeed,  as  I  have  &aid,  when  one  produoes  a 

lapse  of  gout  hy  raising  Lhe  acidity,  the  sympturiift  more  often 

ible  those  of  rheumatiam  in  that  they  affect  Beveral  joints. 

In  my  own  person  I  have  often  produced  symptontB  which  would, 

have  no  douht,  have  been  pronoanoed  rheumatism   by  anyone 

iBware  of  their  origin. 

And  in  hospital  cases  it  is  often  quite  easy  to  see  liow  diet, 

>ther,  or  other  independent  sources  of  inSammation  produce  a 

lo  of  acidity  (diminii^hod  ulkalinity)  and  oaune  a  rclapso  or  aggm- 

ition  Oif  the  ibeuinatic  symptoma.     Thus  I  have  related'  how  in  a. 

onder  my  ouru,  a  pL-ridetitul  alieuoi^s  raiacd  ihi;  temperature  and 

produced  a  reUp^o  of  the  rheutnatism  ;  and  an  I  aan  now  Hce,  but 

did  not  anderstand  at  the  time,  tho  action  of  the  riRm  of  temperature 

probably  aided  and  abetted  by  the  quinine  wtiioh  I  gave  for  liis 

tal  troubles  (nee  "  Action  of  Quinine,"  p.  44). 

The  treatment  of  oeuii;  rheumntisin  by  lemon  jaloe  (combined,  by 

way.  with  plenty  of  hot  water,  blankets,  and  other  sudoritic  Croat- 

nt)  has  beea  supposed  by  some  to  bo  an  inglanoe  of  the  cure  of 

nmntiam  by  tbe  adminiHtratinn  of  an  acid  which  would  be  atrong 

evidence  ugainst  uric  acid  causation. 

But  olotfer  ihvustiKatJon  hardly  Iwars  this  out,  for  first  of  all, 
le  lemon  juice  is  given  with  copious  draughts  of  hot  water,  nnd  the 
lent  is  in  bod  wrapped  up  in  hliiiikctx;  so  that  tbe  skin  is  kept 
ive,  and  there  in  aconsidei'able  excretion  of  ncidshy  thiit  ohannel. 
ondjy,  tho  tiltuota  of  coasiderablu  quantities  of  lemon  juioe  on 
acidity  of  the  urine  is  very  slight  and  traneitor>',  as  I  can  vouob 
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iot  from  my  own  expenroentB.    On  Hsveral  occasions  I  took  eil 
Rtrong  infuHtuu  of  lemon  in  hot  watar,  or  strong  doseft  of  cilric 
»o  far  as  [  thought  it  fsnfe  to  go  (ah  citric  acid  in  Urge  closes  ia  a 
povrerfal  gaatro-intoHtioal  irrltanl),  nod  tbo  result  as  regards  tb« 
acidity  of  the  urine  waa  very  tunnjl  (see  pranoua  remarbn  on  th« 
flfTect  of  taking  cider,  fruit,  Aa. ,  pp.  526,  033}  ;  oa  one  or  two  occaaioiu 
takuQ  from  hour  Lo  hour,  my  curves  nhow  that  il  rose  a  little  M 
first;  but  the  efTecl  on  total  acidity  of  tba  twenty-four  houn  wh 
libblo  or  nothinj;.  and  where  tho  lemon  is  com)»nod  with  oopioastiol 
water  and  blankets,   1   have   no  doiiltl  that  the  result  IR  a  fall  cf 
acidity  and  a.D  Lacruase  of  tb«  alkalinity  of  the  blood,  which  viS 
aooount  for  the  cures  it  has  been  said  to  effeol  in  some  caaes.    On 
thia  point  Vi:  A.  E.  Garrod  says  {loc.  eit.,  p.  200) :  "  Dr.  Palfcr.oa 
tha  other  hand,  found  lemon  juioc  do  gowl  in  only  thre«  oottfl 
sariea  of  twenty-nine  oases  and  ascribed  to  it  the  prodaclioo  Af 
d(!prC!«!uon,  griping,  and  diarrhcna." 

If  it  produces  griping  and  diarrboia  this  nould  bring  abont  b 
fall  of  acidity  of  the  urine,  and  an  increase  of  the  alkalinity  of  tlm 
blood,  and  might  in  ftoma  oasen  Ix)  of  use  in  thit;  way,  just  as  a  drug 
about  which  I  have  previously  written,  and  which  has  been  men  in 
favour  for  the  treatment  of  rheumatism  tfaan  lemons,  namel) 
colcbioum. 

Dr.  A.  B.  Garrod  aaya  {Um.  eit.,  p.  301) :  *•  The  extensiTe  emplc/' 
msDt  of  colchicum  in  the  treatment  of  acute  ibeumatism  was  doabl- 
leas  owing  to  the  suppoaud  ititicnabc  relationship  of  rheumatism  ui 
gout."  My  own  experience  of  colchicum  showed  that  it  prodixnd 
eoDsidorahIc  intcninal  pain  and  irritation,  and  as  the  result  ot  tin* 
a  fall  in  urea  and  acidity,  and  the  falling  acidity  brought  about  aptn 
excretion  of  uric  acid.  It  should,  therefore,  according  to  my  role, 
be  useful  in  all  nrthritic  trouble  which  is  due  to  una  acid.  Almut  id 
value  in  gout  there  is  no  diepute,  and  it  is  interesting  to  uote,  u  I 
have  previously  remarked,  that  some  have  considered  that  in  goal, 
where  it  fails  to  pur^e,  it  fails  to  do  good,  which  is  in  favour  of  DJ 
argument.  Tn  rheumatism  it  has  beeo,  next  to  salicylates  vA 
alkaliee,  one  of  the  best  known  treatments,  and  if  I  am  correct,  R 
really  acts  as  an  alkali  in  the  way  I  have  mentioned.  Bat  it  is 
indeed  difticuli  to  believe  that  either  the  lemon  juioe  or  the  hot 
water  or  the  blankets  have  any  effect  upon  microbes. 

About  cinebouoi  or  <)uiaiiio,  opinioaa  are  divided,  but  oombioei 
with  alkali  Sir  A.  Garrod,  Sir  Dyce  Duckworth  and  others  aro  to 
favour  of  ids  use.  If  it  is  given  with  sufficient  alkali  to  keep  the 
urate  Id  solution,  I  think  it  may  do  no  harm,  though  its  actjon  is,  *s 
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I  h»rQ  fubid.  to  produce  conaideribble  iirioacidsemia  ;  where  there  is 
Biuch  ur&te  ID  thu  spleen,  and  espuciully  vvboro  iha  splucn  is  largo ; 
ud  whure  il  produces  such  uric&oidseiuia  lliere  would  probably  be 
oonsider^ls  headache  &s  its  result.  Beeidee  this  quiiutie  oonlaias 
K  umthiu  elemaiit,  and  this  will  go  to  increase  the  available  uric 
aoid  (see  p.  44). 

Of  alkftliM  Dr.  A.  E.  Oarrod  says  (toe.  cU..  p.  303) :  "  Tlie 
alkaline  treaimeat  readers  the  highly  acid  urine  ueul>ral  or  alka* 
hue,  without  causing  any  increase  in  its  quantity.  Tbe  BIockI  is 
foaod  to  coa^late  more  nlowly.  and  the  frequency  of  the  heart's 
bnta  u  oontidorably  diminished."  Tbe  ceasou  why  ibe  urine  is  not 
iai)rMa«d  and  why  the  heart's  beats  are  diminished  is  not,  I  hope, 
Afieult  foranyoue  toundui-ataiid  who  has  read  my  previous  chapters, 
aad  I  regard  these  as  conclusive  signs  that  the  alkali  Iioh  produced 
aioaidantblu  tiricacidaRmiii,  which,  under  the  ciroum'StaQCoK,  no 
dioald  expect;  and  Dr.  G&rrod  goes  on :  "  But  the  chief  claim  of 
this  ireattnent  nas  timt  it  dJniioishod  the  liability  to  cardiac  implica- 
tioD,  and  in  support  of  this  claim  the  statlatics  of  Drs.  Dickenson. 
Senator,  Chambers  and  utburs  may  be  quoted,  uU  of  which  show  a 
•ouiderably  smaller  proportion  of  cases  with  endocarditis  und 
pericarditis  among  patients  treated  with  alkalies  thau  amou^'»t 
Ibose  treated  by  other  methods  "  (see  also  my  case  of  endocarditis 
farther  on). 

It  is  interesting  to  remember  also  that  tlio^c-  who  used  ammonia 
is  the  trealtneut  or  oeube  rheumatism  fouud  that  the  urine  remained 
■dd  and  tbe  pains  severe,  but  that  if  alkaline  salt^  of  sodium  or 
pMaasiam  were  substituted  the  urine  became  alkaline  and  the  pains 
•era  r*]ievcd  (uee  Ur.  Fuller,  Lancet,  18G2,  vol.  ii.,  p.  669,  and  my 
paper  on  the  "  Action  of  Salioylates  in  Bheumatism,"  Medico- 
Ckirargicat  TrantaclioHS,  previous  references). 

A  sioiilar  olaina  of  cardiac  immunity  has  now  been  made  tor 
■lio7lateB  by  Dr.  MitohcU  Bruce'  and  others,  and  if  the  cardiac 
tamUM  are  due  to  uric  acid  it  is  easy  to  explain  the  action  in  both 
cane,  but  it  seems  to  me  that  no  other  rational  ospUuatiun  has  && 
jn  bean  suggested.  Both  drugs  have  the  same  action  on  uric  acid, 
but  o4berwisu  they  have  little  in  common. 

Am  regards  tbe  truutmunt  by  salicylates,  I  have  pointed  out  Ibat 
tbe  exoretiou  of  urate  during  the  first  few  days  of  their  use  in  uoute 
iliauauUUm  is  enormous,  that  the  excretion  is  not  only  absolutely 
large,  aa  ^  gra.  la  tbe  24   hours,  but  that  uric  acid  bears  an 
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abaormAlly  large  rela^on  to  the  area  excreted  sJong  witb  it,  u 
1 — 17  in  the  vase  which  oxcreted  iho  26  gr».  and  1 — 11  la  the  cm( 
of  a.  boy  of  14  also  under  my  care  (see  6g.  59). 

This  figure  ebows  ftn  enormous  oxcretion  of  iirate  in  the  first  24 
hours  ill  which  sahcyhite  of  soda  wan  taken,  the  abeolute  qiuntitf 
being  upwiuda  of  '2(!  ^rs..  hut  t«kiiig  uroa  as  our  standard  ocif 
16  gra.  of  urate  were  formed  on  this  day  (in  the  relatioD  1 — 36). 
Therefore  about  10  grs.  of   urate  came  from   some  source  olliet 
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Fia.  59.— ConvB  or  Bxoabtioh  of  Ubic  Acid  im  Acvte  RutcxKnui 
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than  formation,  and  probably  it  was  this  umuUi  which  eausi-d  tbt 
arthritis,  and  with  itti  removal  and  excretion  under  s&lioylato  then 
was  a  marked  (nil  of  temperature  and  auuslioraUoa  of  all  (be 
ftyTDptoms- 

And  I  have  prevtouftly  suggested  that  this  urate  was  preseot  is 
(he  joints  aa  a  quadriurate  ia  colloid  fomt,  and  tliat  If  it  had  te- 
majned  untreated  or  otherwise  uiirfniovod,  it  might  hare  gone  ao 
to  the  dvpotiitioQ  of  the  biurate,  oryatala  of  whioh  might  bbaa  I 
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feafte^w■^)9  fonnil  in  the  tiesues :  hut  that  as  a  rule  in  acute 
lOfttiaiii  it  docs  not  reach  this  stage,  and  bo  crj'etals  are  cot 
d  ao  frequently  or  to  aufih  an  rxtent  as  in  gout(B«fi  alno  pr«vioii« 
nsmarka  on  t>r.  Mordhonit's  researches  in  ohapter  v.). 

WUh  regard  to  Novt-iulier  B,  ihc  exci'^tioii  of  six  hoiini  of  the 
■lk>titw  tide  period  (all  timt  could  be  got  berore  treatment)  was 
Bsltipliod  by  four  anii  counted  m  a  day.  This  acuouuts  for  the 
it  plus  excretion  of  urate  and  the  low  acidity.  If  the  whole  24 
Its  «oaId  have  boon  collected,  urate  would  no  doubt,  have  been 
far  below  urea  and  acidity  iiiuoh  higher ;  this  condition  of  things 
correepoDding  with  more  or  less  complete  absence  of  uiic  acid  from 
Ibe  blood  and  the  exixtence  of  acute  nrthritie  Siymptomg  from  its 
preseocs  in  the  fibroua  ttBsnes. 

On  Novumber  10  the  nrioe  was  lost  by  nusturo  with  another 
en,  and  on  November  11  we  see  that  nmte  is  below  urea  in 
tf/tt«  of  80  gra.  of  salicylate  in  tht>  24  hours.  Most  of  thu  iLvailabte 
■rate  had  been  removed  on  the  previous*  clays,  anH  it  had  nothing  to 
■ctnpon,  but  with  this  the  tempemture  is  normal  and  tho  patient 
flonvatefloAab,  and  next  day  he  wants  to  get  up. 

Compare  Ibis  with  the  exoretion  of  urate  uuder  saUcylate  in 
pbysiological  conditions  (fig.  8).  The  curves  are  seen  to  be  very 
•umlar.     The  only  difference  is  in  the  ahaoltite  (Quantity. 

Now,  in  accordaooG   with   my  protouss  tbut  uric  acid  ia   never 

lonMd  in  greater  proportion  to  urea  than  I  to  35  (i>ee  my  facts  and 

dsdoetiont  in  chapters  ii.  and  iii.).  in  both  the  above  easvs  about  half 

the  uric  actd  excreted  under  salicylate  nmiib  have  come  from  some 

•MUce  other  tb&u  the  formalioa  of  that  day,  and  I  have  soggosted 

tbu  this  extra  urate  came  from  the  joints,  and  that  ita  removal 

aeeoaiited  for  the  subsideuoe  of  the  pain,  irritation,  and  temperaiure, 

nl  sa  I  hare  aloo  pointed  out  the  value  of  the  Huliovl  conn{K>und3  in 

•cute  rfaeuciatiam  is  proportional  to  their  power  of  dissolving  and 

tfaitnattog  uric  acid  {Idedico-Chirttfgical  Tratuactiotu,  vol.  Ixxiii.). 

In  this  connection  one  often  hears  people  siJeak  of  uric  acid  as  if 

a  were  so  much  sugar,  and  as  if  10  grs.  of  it  could  be  introduceJ,  ur 

iacaed,  passed  through  tho  blood,  and  excreted  in  tho  urine  any  day 

■Inovt  any  hour,  without  producing  any  effectft. 

Many  ycani  of  sorrowful  experisDce  have  completely  oonvinoed 
that  it  would  be  difScuIt  to  make  a  statement  which  should 

loss  of  the  truth. 
Bran  ooe-ball  of  this  quantity,  if  added  on  to  tho  ordinary  dady 
nmtion  and  passed  through  the  blood  in  a  few  hours,  wilt  cause 
*«j  dtsttDct  signs  of  tt»  preaence,  snob  as  high  blood  pressure,  head- 
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aohe,  mental  depretsioD,  dyspepsia,  coagestioo  of  kho  )iT«r :  u4 
even  a  fnuttion  of  thig  amount,  when  driron  nnt  of  the  lilood  iatn 
tlia  joints  ami  otb«r  tisHues  by  drugs  taken  to  clear  the  blooil  ami 
relieve  tbe  above  symptoms,  may  produoe  painit  in  the  joints  which 
are  deddedly  uneomfoi-tahle,  and,  if  ooatiDued  for  more  tban  ao 
hoar  or  two.  may  in  turn  roqiiiro  to  bo  relieved  by  oaliaylatea. 

I  muKt  say,  therefore,  that  I  do  not  env}'  the  pcniition  of  aoy  man 
who  has  from  four  bo  fivu  times  this  amount  of  uric  acid  in  hisjointe 
irritating  them.  I  have  often  had  quite  as  much  pain  as  I  eoold 
bear  -witb  very  much  smaller  quantities  (see  Ar.  S5). 

Do  not  let  me  be  miHundenttood .  [  am  quite  aware  that  any 
gouty  man  may  have  moru  than  30  ^ra.  of  urate  in  one  nngle  joint, 
and  may  suffer  but  little  iiiconvL-nienoo  from  it ;  but  then  nucb  nrale 
is  not  in  fiolatioo,  bat  is  deposited  and  lying  quiet  in  the  lusoee. 
The  condition  I  am  spoakiiig  of  ia  that  of  a  man  who  baa  10  to  SO 
gra.  of  urio  acid  driven  rapidly  out  of  his  blood  into  his  joints, 
where  it  remains  in  strong  »olutiou.  or  colloid  form,  aad  with  ful^ 
powers  of  eauaiog  irritation  iu  all  the  tlHaae  with  whieh 
oontAct;  auoh  irritation  loade  on  to  inflamraatory  efFoaton, 
and  tenaton,  and  the  painful  nxthritin  of  acute  rheumatism 
■coonnted  for. 

Some  yeare  ago  Dr.  B.  Pfeiffer,  of  Wiesbfidea,  told  roe  that  he 
had  for  purposes  of  experiment  injected  urates  in  suspeoaion  nndcr 
his  slcin.  and  that  they  cauwd  pretty  decided  loeal  irritation. 

He  then  procoodud  to  talce  acidti  and  aUialiua  altornat^y,  and  ba 
found  that  alkalies  inoreiMcJ  the  irriUlion  produeed  by  the  oralet. 
but  that  acids  diminished  it,  and  he  evidently  seemed  to  think  that 
thta  was  tn  direct  contradiction  of  my  assertion  that  aolvents  relieve 
the  pain  of  arthritis,  while  drugs  which  cause  retention  incTeaae 
them. 

But  Pfeiffer's  urates  were  in  suspension,  and  the  allraltes  hi- 
oreased  the  pain  by  getting  some  of  them  into  solation,  and  the 
acids  relieved  the  pain  by  pmventins^  thntr  oolution  (see  Dr.  Mord- 
horsf  8  zeeults,  some  of  which  arc  quotf^d  in  chapter  v.). 

The  urates  that  cause  aoute  arthritis  are  in  solution  or  eoUoid 
form  in  suspension,  and  not  crj-stalh'ne,  and  they  are  depoaitad  later 
'on  as  crystals,  and  are  then  comparatively  nnirritating. 

I  think,  however,  that  we  mnst  bear  the  point  in  mtnd,  as  it  is 
quite  possible  that  the  getting  of  old  urate  deposits  into  solatioD,  as 
occurs  in  ordinary  old  age  and  the  decline  of  life,  may  for  a  time 
hiorease  the  pains. 

And  this  also  may  to  tome  extent  explain  the  aotioo  of  dmga  af 
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the  iodide,  sulphur  aud  oaunabiB  iodica  oI^m  in  relieving  cKronic 
lioatKud  rUeumatiaiii. 

Id  cbromc  rlieuuiatisai,  nssociated  with  dobility,  it  seems  to  tuo 
th«t  LboTo  is  ma  ftlmost  eoDlinuol  ozoew  oE  uric  acid  posBiiifj  through 
Ibe  bkwd,  and  every  rise  of  scidity  increasea  the  joint  irritation  ;  in 
ihM  o»Be  Uie  pajns  will  always  !>&  worse  i»l  oigbl. 

BuL  if  there  a-re  coaeiderable  urate  depOftits,  and  the  getting  of 
iheae  into  solution  causes  inorcaae  of  pain,  then  the  piuas  wilt  be 
wane  10  the  momiag,  and  then  stimulating  drugs  or  diet  (Buoh  as 
pore  oieal  diet)  which  prevent  the  ruttolutioQ  of  these  old  depo&iu, 
win  robora  the  p&ins. 

I  have  also  pointed  out  that  acids  do  barm  io  acute  rbeuina- 

tisn,  and  that  cases  so  treated  take  a  longer  time  to  get  nell  than 

IbCMe  which  are  given  only  mint  watur :  aUiu  tliat,  aa  ubuerved  hy 

plberB,  ammonia  which   koeps  the  acidity  of  tbo  urine  high  does 

hann,  while  soda  and  pota»h  ivhich  lower  tbo  acidity  of  the  urine 

do  good,  and  if  vve  are  dealing  with  uric  acid  aa  a  cause  of  rhca- 

i-.;}.in  tliese  facts  require  no  further  explanation.    An  arthritis 

:  .:.^iicedly  indiatingoishable  from  that  of  acute  rheumatism,  and 

-;    iiodooarditia    aUo    mdivtitit^iuGhablo    have    been  produced,   as 

:  .loosly  pointed  oat  {PraciitiOTier,- liidl)  by  giving  and  injecting 

raspectively  (see  also  cases  recorded  further  on).    We  must  not 

lorgM  silber  that,  as  Sir  A.  Garrod  baa  sbowa,  urabd  o(  ammonium 

limoJuble,  and  that  ammonium  compounds  may  act  like  those  of 

ouroory,  and  other  metals  in  clearing  the  blood  of  uric  acid, 

ud  precipitating  it  on  the  joinlii. 

1  havu  ulso  poiutvd  uut  that  acute  rheumatism  is  a  self-curing 
itueaoe,  thai  the  pain,  slceples^nesit,  failure  of  upputiie  and  digestion, 
h4  Um  absolute  rcat  which  the  pain  enforoes  bring  about  at  last  a 
kli  in  ar«a  and  acidity,  and  Umt  addity  is  Htill  lurtfaor  reduced  by 
a  eaosidurmble  eicrtition  of  acids  in  peiitpiratioa ;  so  ibat  when 
Ibe  alkaUuity  of  the  blood  has  thus  to  a  oon»iderable  extent  been 
MCond,  tbo  orates  arc  dissolved  out  of  the  joints  and  excreted,  and 
Ik*  (ever  comes  to  an  end,  with  the  production,  however,  of 
flonndeFable  urioacida>mia,  autnmia,  and  debility  (p.  414). 

More  or  \e^  beadaciie  and  slow  Idgh  tension  pulse  are  the 
OBtmoQ  signs  of  this  uric  acid  coihemia,  and  Dr.  A,  B.  Garrod 
igamooM  reference,  p.  6-1)  gives  tracings  of  such  a  poleo  in 
mnwi|fi>n»inici.  while,  as  I  have  previously  pointed  out,  Di-.  Stephen 
lUdcaozid  says  migraine  alternates  with  acute  rhemnatlsm,  and 
W  deduoes  from  this  the  suggestioo  that  ix>tli  diseases  are  nervo 
.Manns;  but  1  think  that  my  rftmark  about  Jupiter  in  the  chapter 
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on  "  Goub"  will  apply  again  here,  For  migraine  we  know  convspoods 
wilU  exoees  of  colloid  urate  in  the  blood  and  the  rbeuaiaiism  wbkb 
(dteniates  mth  it,  wiLb  the  presence  of  the  saiD»urate  in  the  joiats. 

In  pathology,  noute  rhomnatittm  mny  be  produced  by  anything 
that  produces  r.  nharp  ti&a  of  acidity  or  fitU  in  the  i^UkaliniLy  of  the 
blood  at  a  time  whun  there  i«  a  considerable  supply  of  urate  in  the 
oirculation  (urioacicleemia),  but  if  there  is  no  urate  a  rise  of  acidic 
may  produce  little  or  no  effect,  hence  those  who  cat  most  meat  (e 
Bouchard')  and  drink  inoflt  beei-,  and  hare  in  consequence  most  urie 
acid  stored  in  their  body,  will  be  most  likely  to  hare  occaaionalljr 
oousiderable  uricacidEeinia,  atid  when  exposuru  to  cold  atxd  vitH, 
or  the  sudden  onset  of  any  fever  supervenes  upoa  this,  acak 
rhoumatism  may  reeiilt. 

Now  tonsillitis  is  very  commonly  a  forerunner  of  rhenmatifta, 
and  indeed  some  have  claimed  it  as  a  part  of  ibe  rheumatic 
process,  but  if  this  is  the  case  it  mast  often  be  its  only  eigo,  w 
there  mny  be  no  other  sympLom  of  Thciiinatism  either  before  cr 
after  it. 

But  tonsillitis  is,  iu  my  experience,  vor>'  often  aasociatod  with 
conditions  of  fatigue  and  over-exertion,  and  these  are  just  the  coft- 
ditions  which  might  bring  iii>out  considerable  uricscidfemia  (we 
p.  ^69),  and  when  tonsillitis  with  fever  supervenes  upon  this,  It  is 
hardly  to  be  wondered  at  that  we  should  hare  some  joint  pwnior 
Qveu  acute  rheuiniitism. 

Influenzib  agaiuj  with  its  rapid  rise  of  temperature,  geoetaUy 
produces  some  pain  in  joints  and  fibrous  tlssuos,  and  seven]  oum 
have  been  recorded  in  which  it  has  also  produced  endo-  or  pen- 
carditis. 

A  fever,  however,  lias  a  double  action,  for  aupposiiig  that  at  Ui« 
time  of  its  onset  there  is  no  uricacidiomia,  it  w*ill  not  produce  uy 
HiDunintic  Hymptoms,  but  as  tho  fever  rises  the  acidity  of  the  ncine 
rises  also,  and  the  alkalinity  of  the  blood  is  diminished,  the  excn&ien 
of  uric  acid  falls  below  formation,  and  while  the  fever  tasls  a  ooo- 
siderable  amount  of  It  may  bo  held  back  in  the  body,  in  the  Unr, 
spleen,  and  ebewhere ;  and  when  the  fever  comes  to  an  end  and  the 
acidity  fttUs,  more  or  less  urictwidieinia  will  resfilt  from  the  washing 
out  of  this  stored  uric  acid.  On  this  let  us  suppoee  there  saperranei 
a  sluu-p  rise  of  acidity  (from  diet,  expoeure  to  cold,  or  the  inflamma- 
tion of  any  organ  occurring  as  a  eompUeatiou),  and  acute  rbeamotisiii 
of  more  or  less  severity  may  be  the  result ;  that  is  to  my  mind  lbs 
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explanatioQ  of  the  rbBtimatiHin  thnt  (oIIowr  soarIa>tma,  and  may 
lollow  other  f^vera,  as  meaalea  (hckj  SanMOtti.  (juoled  by  Dr.  A.  B. 
GarrtxJ,  p.  1S2,  and  paper  reftd  at  the  Royal  Medical  and  Chirurgical 
Society  on  "  Mcaslus  as  a  Cause  ot  Endocarditis,  eec  Lancet,  1891, 
toL  i.,  p.  880),  and  ooniparo  Lhia  with  my  remarks  on  the  eS'eota  of 
ooeasles  on  the  urine  in  a  ciisu  at  morbus  Brif^htii,  p.  446.  The  riao 
d  acidity  in  the  fever  which  cleared  the  bluod  of  uric  acid  migbb, 
nttder  certain  cosditions.  have  driven  that  m-ato  into  the  fibrous 
tiuaes  of  the  joints  or  heart ;  bho  clearing  up  of  the  uric  ooid 
mllsmia  freed  the  capilkries  of  the  kidney,  and  jirofuw  diuresis  and 
temovaJ  of  anasarca  resulted.  Wu  here,  perhaps,  me  the  relationship 
oj  nephritis  with  the  chronic  collseinia  which  so  often  accompanies 
ii,  to  the  dis^o.^  of  the  aortic  vaJves,  which  ie  not  rarely  found 
ftloDg  with  it  in  the  jtost-fa/iHem  room  (aee  Dr.  Nornmn  Moore, 
St.  Barthohmmv's  Bonpiial  ReporU,  1687.  pp.  290  aiid  291),  though 
no  doubt  the  high  blood  preaaure  of  the  oollieioiii  will  directly  strain 
U)«  aortic  valvco. 

t  There  is,  I  think,  evidence  to  show  that  the  ncidR  of  lieers  and 
□e,  and  the  exoeeBive  formation  Eind  iatroductiou  of  urates  in  a 
highly  nitrogenous  diot  play  much  the  &aine  pnrt  in  rheumatitui] 
that  ihvy  do  in  gout,  only  in  acute  rheumatism  whoro  the  ousot 
is  violent,  and  the  sharp  rise  of  acidity  ir  probably  due  to  the  action 
of  MVeral  eausee  workiny  concurrently,  it  is  diftJcult  tu  apportion 
to  eooh  its  actual  share  in  the  result ;  but  it  h  well  known  to  be 
d&QgorouB  10  give  meat,  beer,  >lc..  too  soon  after  an  attack,  and  the 
way  in  which  they  tend  to  produce  a  reiapst:  is  now,  I  hope, 
obvious. 

And  in  not  a  few  oasea  of  rheuiuatisni,  juet  tu  8ir  A.  Garrod 
observes  to  be  the  case  in  gout,  the  effect  of  giving  iron  is  vory 
promptly  to  bring  about  incraase  of  paimt  and  rise  of  temp^raturd, 
and  in  a  patient  suffering  fruui  anicmm  r«c«iitly  under  my  caro,  who 
hod  bod  acute  rheumatism,  it  was  tuund  to  be  quite  impossible  to 
give  iron  on  account  at  the  rheumatic  symptoms  it  produced,  and  in 
Mveral  coses  of  what  appeared  to  bo  chrome  rheunmtoid  artturitiH  1 
have  had  to  give  up  the  administration  of  iron  for  the  same  reasou, 
and  if  Lho  joint  symptoms  in  thosu  cases  are  duo  to  chronic  irritation 
by  oratefl  there  is  no  difliculty  in  understanding  the  facts. 

Ago  is  a  very  importuut  point,  bucauye  it  furnisbes  probably  the 
cbtflf  causes  of  the  differences  between  gout  and  rheumatism,  and  I 
have  already  pointed  out  that  thu  condition  of  cho  joints  is  probably 
very  different  in  the  young  and  in  the  old. 

Sir  A.  Uarrod  has  shown  that  the  tissues  of  jointe  aro  not  ouly 
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Ion  Taoenlar,  but  an  l«es  iilknliii«  than  tbe  blood  nnd  other 
and  there  can,  I  ihJnk,  be  no  pniotionJ  doubt  that  as  life  goes  on,  i 
the  arteries  Imicoiiid  tortuous  and  ic^eaer^Ui,  and  as  autivity  of  mind 
anil  body  lonwan,  the  <arcitlation  in  these  joints  boconiea  less  aticl  lOM 
well  maintain imI,  and  thoir  ulhalinity  is  aot  only  eontinuoity  reduced, 
but  slighter  anti  aiigliter  cause?  will  xuffiee  to  render  them  neatral 
or  even  acid,  and  it  ia  this  sequence  of  events  probably  more  than 
any  other  which  producers  thu  stiff  uod  pninful  joints  so  oomtnoQ  ia^ 
tbe  Bgod,  even  where  iio  rheumatoid  ohangeft  are  obvious. 

So  that  while  the  joints  ot  the  youtig  an>  both  more  aUcaliae 
are  better  able  to  maintain  their  alkalinity,  this  may,  neysrtbelean' 
be  overcome  by  a  great  and  general  fall  of  alkalinity,  which  affeeiB 
m&ny  joints  at  oace,  and  i«  due  to  a  powerful  exteroal  cause  (aoste 
rheumatism}, 

In  tbe  old,  on  the  other  band,  the  joints  are  less  alkaliue.  and 
have  also  dimintfihod  power  of  maictaioinf^  their  alkahnity  ;  so  that 
fiomparatively  trivial  uxttirnal  causes  (u.  slight  iojiiry,  a  little  extra 
oxertioQ,  cold,  Ac.)  may  dimioisb  the  alkalinity  of  a  given  joint, 
especially  those  of  the  ?)and8  and  feet  whore  the  peripheral  eiraiila< 
tioD  is  feeble,  and  gouC  results. 

And  it  is  citreinely  probablti  that  urioaoid  ooUsomia  itself  may  by 
obstructing  the  vessels  render  tbe  oirculatiou  io  tbe  extremities  lew 
•etive,  and  ho  aid  in  diminiBhing  the  alkalinity  of  corUin  peripbetal 
joints,  in  which  the  uric  aaid  from  the  blood  is  e\-entnally  coUeeted 
and  deposited. 

Bui  age  has  an  important  influence  on  another  factor  of  uric  acid 
arthritis,  namely,  the  absolute-  quantity  of  uric  acid  that  is  fonned, 
for  while  in  adults  urea  is  formed  in  about  the  proportion  of  three  or 
four  graaDN  per  pound  of  body  weight  per  day,  and  urio  acid  in  iia 
natural  relation  of  1 — 35  would  be  ahoul  -09  to  -11  gr.  per  pound  per 
day,  in  a  child  of  3  or  4  years  old  urea  may  be  as  much  as  9 
gra.  per  pound,  and  uric  acid  -27  to  '3  gr.  per  pound. 

A  child  or  young  person  is  thus  by  nature  placed  much  in" 
position  of  an  adult  who  eats  largely  of  meat.    The  daily  formation'' 
of  urio  acid  is  lai^e,  and  urio  acid  ooUiemia  and  the  artbriti« 
irritation,  so  far  AS  they  depend  on    formation  for  supplies,  are 
oorrotfpondingly  easily  produced. 

It  is  little  wonder  then  that  when  young  persons  who  hare 
oaiaiaUy  tliis  ostensive  nitrogenous  metabolism,  increase  it  by 
eatiilff  largely  of  meat,  moat  extracts,  juices,  and  essences,  tbe 
introduction  and  (ormatioo  of  uric  acid  should  both  be  very  great, 
and  the  pouibititfes  ot  resulting  mischief  considerabla.  aod  thai. 
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BM  pointed  out  by  Bouchard  (provious  reference),  children  fed  on 
meat  and  meat  extracts  should  often  suffer  from  gaHtro-inteStiii&l 
■leruigiMiioDta,  skin  tliseuses  (uce  cbuplurs  \.  aud  xi.),  and  e&rly 
migraiiie  (uric  ftcid  head.)u;he),  and  that  rheam&tiam  and  its  moat 
SBiioas  maoifoBtAtions  should  como  early. 

It  BeemR  to  me  that  if  1  have  c-ncapiid  from  migraine  (urJo  acid 
bMbdaohe),  by  radacing  the  introduction  of  uric  iLcid,  i^  is  no  very 
extraordinary  thing  that  children  whosu  naturally  large  nitrogenoua 
metabolism  has  been  increased  by  inordinate  indulgence  in  moat 
ahoold  suffer  dererely,  and  the  facts  carry  their  own  mora!. 

Age  al»o  influences  one  or  two  minor  points,  which,  however 
nay  at  times  Lave  uonsidemblL'  power  in  precipitatini;  rheumatic 
(tirlc  acid)  arthritis. 

One  of  thMo  is  the  fact  often  ineisted  upon  by  a  teacher  of  whom 
I  hare  the  moRt  kindly  recollections,  the  late  Prafe»8or  RoUeston,  of 
Oxford,  that  Hmall  unimala  have  necessarily  much  more  surface  in 
proportioD  to  hulk  than  large  animals  ;  for  surfaov  iucrbiide^  &3  the 
squaree,  bat  bulk  increases  as  the  cubes  of  the  dimensions.  Hence 
external  influonees,  sucb  as  wet  and  cold,  will  have  proportionally 
much  greater  effects  on  small  than  on  large  animals,  and  wet  and 
t>tAd.  as  WL^  have  aeon,  raise  tho  acidity  of  the  urine,  and  diminish 
the  ^kalinity  of  the  blood  by  checking  tbo  escretion  of  the  akiu 
{Garrod),  and  it  follows  that  risca  of  acidity  from  thia  cause  will  be 
greater  and  more  powerhil  in  tho  young  than  in  tbo  old. 

Another  point  is  that  in  children  and  young  persoiis  (probably  in 
oonaetiiieoce  of  their  more  autive  meto-boIiHin)  slight  disturbauctm 
will  produce  great  increase  of  temperature,  and  rise  of  temperature 
meaoi,  as  wo  have  soon  (pp.  83  and  258).  rise  of  acidity,  tho  two 
tblngB  (fever  and  acidity)  being  probably  co-reimltantH  of  increased 
metabolism;  while  tho  extraordinai-ily  rapid  dL-vvIopmont  of  girln 
at  tbe  age  of  thirteen  (fig.  51)  may  quite  aooouul  for  their  liability 
I'to  acute  rheumatism  about  that  age,  as  well  as  to  chlorosis  and 
'  ansmia  a  few  years  later. 

Young  p4.-rs«iia  then  are,  (ram  tho  action  of  natural  cauttes,  often 
liable  to  have  considerable  uric  acid  collsemia,  and  whenever  uxtemal 
eold  or  slight  febrilu  disturbance  suporven^s  npon  this,  a  powerful 
riae  of  acidity  will  drive  the  uric  aoid  out  of  the  blooil  Into  the  joints 
and  other  tissues,  for  these  tiissuoB  no  doubt  sharo  largely  in  any 
general  fall  of  alkalinity. 

A  child  with  tl^dtrO'intestiual  disturbance  and  loss  of  appetite 
'has  a  faeadocho  and  slow  pulse,  tho  signs  of  uric  aoid  collonnia.  On 
titbls  there  follows  exposure  to  cold  and  wat.  a  alight  sore  throat,  a 
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peridental  abscess,  or  otUer  c&uae  of  tebrile  moramant,  ancl  tbe 
cesulling  fall  in  ftlkdinity  quickly  produces  «  multiple  arthritis  witb 
eodo-  or  perioarditix,  and  changeR  the  picture  bo  that  ot  OioaUi 
rhcuuiattsm. 

In  thii)  way  the  prodnc^on  ot  aoute  rheumatism  may  bo  eoni- 
plutely  accounted  for  by  thu  action  of  causoe  Uiat  are  to  be  me(  with 
every  day,  and  the  wonder  is  that  any  children  should  escape  an 
attack,  but  it  is  fortiinatcly  nocossory  that  a  good  mauy  c&uMa 
should  act  together,  and  thia  can  only  ooaaaionally  be  possible. 

Thus  urioacids^mia  moans  a  largo  «scmtioii  of  urat«,  and  wh4«re 
this  has  gone  on  for  several  days)  the  amount  in  circulation  will  be 
roducod.     Again,  gastroontoatinal  diBturhiuice  moajut  dim  ioiBfaed 
metabolism  and  lessened  formation  of  orate,  so  that  unless  external 
cold  or  febrile  movement  supervene  at  an  uarly  stagu  tboro  will  not     i 
be  enough  urate  to  produce  the  moftt  severe  effects  on  the  fibroos  ■ 
tissues.     I  shall  now  shortly  ciuotc  thnni  ciuiua  which  woro  under      i 
the  care  of  Vt.  Savill  at  the  I'addington  Inhrm&ry,  the  notes  of 
which  he  has  very  kindly  placed  at  uiy  disposal  ae  thoy  serre  to 
illustrate  several  of  the  most  important  points  I  have  mentioned. 

Cask  I. — John  G.,  aijo  69,  coachman.  Admitted  February,  1866. 
RbeutnAtism  and  gout  very  badly  (or  years  in  knees  and  aakles- 
First  severe  in  IttdS,  in  right  hand,  then  in  feet,  and  then  funeral. 
Father  asthma  and  slight  rhciimatism,  died  at  83  years  of  ago. 

On  admission,  February,  1886  : — 

Urine  1018.     No  albumen. 

March,  1886. — Much  better,  gets  about  (airly  wall;  is  t«lcii)g; 
eod-liver  oil, 

April,  18$6.— Urine  1030.     Cloud  of  albumen. 

Ootohar,  1886.— Left  hip  puoEul,  2  Iq.  shortening  »nd  jcMub 
disorganised. 

Novombor  30,  1886. — Giddy  aod  headache  in  morning  two  or 
three  days  ago ;  better  now. 

Deceiiibei',  ldH6. — Much  pain  ia  hip.  Hands  show  markeil 
rheumatoid  change  and  distortion  of  fingers. 

1887. — Mueh  the  same,  giddy  on  exertion.  Pulse  compressible, 
arteries  thicli.     Urine  1008.     Trace  of  albumen. 

1888. — Many  joints  affected ;  marked  rheumatoid  changes  ia 
hands,  elbows,  shoulders,  knoos,  and  left  hip. 

1889. — Urine  occasional  albamcn,  joints  somowhal  relieved  by 
soda  baths. 

18SX).— Pains  varj*  with  weather,  aod  are  worse  in  oast  wind. 
Cau  walk  with  the  aid  of  a  stick. 
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August,  1800.— Urine  1014.  Albameii  I.  Anasarca  of  both 
lugs.  p«i«chiae  ou  right. 

November,  1890. — Piilae  tension  plus.  Urine  1016.  Petachim 
od  both  legs. 

.l&Duar/  6,  1S91.— Uhua  1012.     Alb.  laige  trace. 

JftDuu-y  30. — Diarrliaea  aud  collapse.     Died  9.10  p.m. 

Post'morleni. — Body  exceedingly  well  Dourislied.  Bigor  marked. 
FctcoUia:  ou  l«g«  aumoious. 

Seari. — 17  OJta.  Lalt  ventricle  large.  Valvee  noniial.  AUierouia 
of  abdominal  aorta.    Arterioa  tortuous  and  thick. 

Z/ungs. — Emphysema  and  DOngestioo. 

Liver, — 40  ox».    Hobnail  cirrhotic. 

Kidneys. — 2|  02s.  each.  The  right  contains  a  cyi;t  as  Urgn  as 
ft  hen's  egg.  Cortex  luucli  roducml.  Ca^sulu  adhorent,  surface 
granular. 

apteen. — 5  ozs.,  capsulo  thick. 

Jomt). — Deposit  of  urate  of  soda  ia  cartilage  of  na^tatareo-tarsal, 
•nd  molAtarso-phaJaugeal  jointe  of  right  great  tou. 

We  may  auni  up  the  jiost'morlem  hy  saying  gout  with  extensivo 
rheumatoid  oliuugus,  gruuular  kiduuys,  cirrhotic  liver,  hypurtrophied 
heart,  and  degenerate  veiaels. 

Cask  11. — Charlotte  W.,  ago  62,  Iibundresa.  Clinical  pivper 
beaded  '■  Progressive  Chronic  Articular  Rhoumatism." 

Father  died  at  70  uf  rhuumutism. 

Mother  died  at  Gti  of  asthma. 

Patient  had  thoumatisni  6rBt  iu  toes,  then  iu  ankles,  and  tbon 
knees. 

Adiuitbod  July,  18tid.  An  anicmic  woman,  with  enlargement 
of  seooud  phalangeal  joints  affectiing  the  bone  oadn.     Metaoarpo- 

Uogeal  jointH  also  enlarged.     Some  tilting  of  fingers  to  ulnar  side. 

Left  knee  much  t-nlarged ;  very  tender  on  the  inner  bide  ;  brawny 
oedeioa  ol  lower  part  of  joint. 

Heart. — Systolic  murutut'  at  apex  aud  left  base.  Pulse  90. 
Artery  thick,  Censo,  tortuous. 

August,  ISUH. — Pulae  tracing  to-day  shows  a  largo  lirst  wave 
up. 

Urine  albumen  ^. 

13ulla>  forming  ou  ankles. 

Soptember,  IStitJ. — Cough  and  dyspuyoa,  inoreasmg.  Died  on 
SIM. 

Pott-morttm,  September  22,  lastt. — Body  somewluit  emaciated  ; 
cigot  ftbeeot. 
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Heart. — 18§^  uxa.  Lolt  ventjriclt:  LyportropbieJ.  Aortic  v*It« 
mcompotcQt,  witli  thick  &lt{bcbed  borders.  Mitral  valve  slight 
thick. 

LiiUffS. — CoutUiin  iafurcLg,  with  general  coogestloo  uid  ced&mA. 

Kidneys. — Numerous  cysts,  small,  hard,  gmuulftr.     Right  3  0£S., 
Liitt  4  ozs. 

Livtr.~bl  0Z8,,  nutmeg,  with  fatty  degenetalion. 

Jvints, — Copious  doposit  of  iimto  of  soda,  much  erosion  of  < 
Iftge,  ti{i«ue9  around  thickened  and  iDfiltnCud  with  dcposii. 

This,  then,  is  another  case  of  gout  with  exteoaive  rhouinat«if 
obanges  (dlognoaed  during  life  as  "  Progreesivo  Cbrootc  .^rticnl^ir 
Bheiimatism  "),  granular  kidneys,  but  to  these  are  added  diseaae  ef 
aortic  valves,  aud  the  condition  of  the  lungs  and  liver  was  oo  doulA 
fleoondary  to  thie.  ' 

Case  III.— Mary  C,  age  65.  DressmakoT.  Admitted  Januan, 
1B90.  Case  heaijed  "  Peogressive  Chronic  Articular  Rbeumiti«D ." 
with  gouty  history. 

Father  delicibtc,  suffered  from  rheumatics  in  eaily  life. 

Mother  and  one  aisber  di«d  of  diabetee. 

Olio  brother   has  rbcumattsin. 

One  brother  has  gout. 

Patient  had  ludntnmatiou  of  the  kidneys  when  a  gv^  ani  io 
1995  an  ahecess  in  the  face,  which  discharged  for  thirboaa  mcmtbB-    | 

The  rheumatics  ci»me  on  twenty-sovoa  years  ngi  when  she  w>e 
prognant,  and  got  worse  after  her  confinement.  Fintt  cauo  In  h<s 
ankles  and  feet. 

Did  not  finally  give  up  work  till  eight  years  ago. 

Ib  now  able  to  get  about  on  crutches. 

Present   conditiaa. — Metaoarpo-phalaogeal     joints    eeum    r 
thickened  and  diatartad,  and  their  movements  are  very  limited, 
all  the  joints,  elhows,  knees,  ankles  are  thickened  and  distorted,  ood 
more  or  lose  6xed.     Ankles  soem  to  be  ccmpletoly  so. 

Hips  and  shoulders  least  involved. 

Spine  moveinents  impaired. 

Skin  pole  and  smooth,  not  glossy.     No  fluid  in  any  joiot. 

Heart  »oands  normal  but  fooblo. 

Longs  ompbyaema,  but  natural  otherwise. 

Grine  noimal. 

ttarah.  td90. — Gets  more  helpless. 

Uay.  1800.— Urine  pale,  cloudy,  acid,  1028.     No  alb 

AwMti  11^- — L'°-  terebin.  relieves  pain. 

DMember,  1890. — Great  pain  in  right  arm. 
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XJnae  1032.     Aotd,  cloudy.     No  albumen. 

March,  1891. — Suff«i-»  u  greab  deal  fi-om  pains,  bat  tliey  are 
lessened  b\  lin.  terehiii. 

May  19,  1891. — Face  polo.  Pattt  between  shoulders  and  ocro&s 
abdomen.  Br«n.thing  labotirRd.  Bronohitin  sounds  front  of  ohest. 
BroQcbi&l  Lrealhiu^r  over  ri(;Ut  upper  lobe,  and  orepit.  on  both  sides 
of  bock. 

Bputttm  thick,  purulent,  not  rasty. 

Slightly  better  th«  next  dny  (May  30J,  but  thece  is  brouahial 
iireathing  all  ovor  left  back  now. 

She  died  ou  May  24. 

Post-mortem,  May  26. — Pleurre  a  few  old  adhesions  botli  sides. 

lUarl. — 13  ozs.,  subetance  firm.  Aortic  cusp  of  mitnvl  ral\'o 
eJightly  thick. 

T/tmgs. — Right  22  ozs.  Left  23}  dks.  Conaidernblo  coneobda- 
doD. 

Liver. — Pale,  fatty,  40^  oaa. 

A  few  small  gall  stones  in  bladder. 

Kuititys. — Bnoh  4  oxs.  Cortex  a  littlo  diminishod.  Capsule 
peeled  fairly  easily,  leavinj^  a  sumewhat  roughened  surface. 

JoinU.—liott  t^eat  toe.  Curtilage  eroded.  Canocllous  tinsne 
exposed.  No  urate  deposit.  Left  knee  similar  changes.  No  uratus. 
Uetaearpo-phaJangoal  joint  of  right  index  finger  in  samo  condition  as 
great  toe. 

Here  we  have  fixtensivo  rheumatoid  changes  aiToofaia),;  the  same 
joints  in  tlie  aftine  way  as  in  the  previous  cases  where  unites  were 
fijund,  but  there  arc  no  timteB.  Kidneys  slight  fibrous  changes. 
Heart  not  marlcodiy  hypertropliied.     Death  frani  pneumonia. 

Here,  then  we  have  three  most  iatcrestiug  csst^s.  all  diagnomd 
during  life  iis  ohronio  rheumatoid  arthritis  or  progressiru  chronic 
Ktioular  rheumutiem.  In  two  of  them  urates  ore  found  in  tbe  joints 
after  death.     In  the  third  none. 

Now,  according  to  oraiiiiiry  pjitholoyical  nomenclature,  the 
Brat  two  cases  would  be  cnlled  gout,  and  the  third  rheuiiiatoid 
arthritis,  but  during  life  thoy  were  IndistinKuishabLe.  There  is 
Chen  some  confusion  ni  ideas  between  cUnicnl  niedioine  and  path- 
otegy. 

I  think,  howftver.  that  my  knowledge  of  the  solubility  of  uric  acid 
enables  me  to  clear  up  the  matter. 

From  my  point  of  view  the  joint  ohangee  in  all  three  oases  were 
the  work  of  uric  acid,  but  in  one  of  the  casein  after  it  hod  set  up  the 
mischief  which  ended  in  the  moro  or  leas  complete  destructiou  ot 
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jninU,  it  wax  got  into  .solution  and  pasiicd  in  the  nrioe.  so  Uut 
ttl  the  poit-morlcm  none  wm  left  in  ibe  joiotai ;  io  Ibo  other  csacs. 
no  doubt,  a.  good  dcaJ  of  urate  bad  l>o«n  passed  in  the  nrine,  anil 
if  the  pationlH  bad  lived  -  a  little  louger  uono  would  have  biMti 
fonnd  in  tlteir  joints  eitlier,  and  all  three  cases  woald  have  beeiij 
called  rheumatoid,  which  is  abeurd. 

It  will  be  observed  that  the  ctiao  io  which  there  wore  no  antetl 
differed  from  the  others  chiefly  in  this,  that  ^he  was  mucli  mom 
crippled  by  her  disease  than  they  were.     Wo  ar«  told  that  she  htA 
done  no  work  for  eight  years  before  ndmission.  and  when  in  the  in- 
firmary for  the  Inst  year  or  viKhtcon  months  of  hor  life  her  joiaW^ 
were  fto  stiff  and  fixed  that  she  was  praoticaJIy  bedridden. 

Now  thu  effctut  of  ibis  helpless  condition  would  Ira  to  dimioie 
uibtaboliam.  Urea  iind  acidity  of  iirine  woald  sl^iadily  fall,  the  alki 
ioity  of  the  blood,  and  therefore  its  aolveut  power  over  ntic  acid, 
would  inoreciso,  and  it  would  become  more  watery  and  poor  in  salts, 
conditions  discussed  iu  the  previous  chapter,  p.  020,  and  excess  of 
uric  acid  would  1)e  excreted  so  long  as  there  waa  any  in  the  hodv 
to  he  got  into  solution.  The  liver  and  spleen  would  Srat  ho  cleared, 
and  then  Kr&dually  during  weeks  and  mouths  the  urates  in  the  joioto 
would  also  bo  got  into  solutiuo  and  passed  out  in  the  orino. 

And  excessive  excretion  of  uric  acid  woe  no  douht  occtirriag 
in  the  other  cases  also,  an  metabolism  was  probably  low  iu  all. 
but  in  those  oases  the  plus  excretion  had  been  less  marked  or 
less  continuous,  and  some  urate  waa  left  nndisaotved  at  the  tine, 
of  death. 

It  will  ho  scon  that  Case  I.  had  well-marked  granular  kidneys.^ 
and  yet  the  specifio  gravity  of  the  iirino  wibs,  on  some  occseioDS, 
08  high  as  1018  or  1020.  I  have  rery  little  dotibt  that  on  these 
occasions  he  was  excreting  an  BXceBfl  o(  uric  acid,  which  ralsel 
the  specific  gravity  of  his  urine  in  spite  of  his  having  granat&r 
kidneys. 

I  will  just  mention  a  case  I  was  (ortuuate  uaough  to  seu  io  tl 
posl-moTtem  room  at  St,  Bartbolemew's.  It  waa  that  of  a  man,  aga' 
41,  who  had  extensive  joint- troubles  with  granular  kidneys,  eni3o> 
and  pericarditis.  Of  bis  joints,  some  had  urate  and  others  none: 
thus  there  were  rheumatoid  changes  in  both  knoes  and  both  olhows, 
the  right  ankle,  nnd  the  right  great  toe,  and  there  were  urates  in 
both  elbows,  the  left  knee,  and  the  right  great  toe.  Sir  Dye« 
Duckworth,  who  was  looking  at  the  po»l-mortetn,  said  that  seen 
e  joints  might  be  called  gouty,  imd  those  rheumiitoid. 
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memory  ihiK  bad  not  been  diagnosed  during  life  because  cho  epecillc 
grmviliy  of  the  uriou  was  too  high  :  doubtless  bliis  was  due  U)  H.n 
ezoAsnre  oxcrttion  of  urates,  which  would  liavu  btioa  (ouud  if  tht 
urine  had  been  examined. 

The  anioiiRt  of  tirat«  was  prolmbly  from  tho  ftclJoo  of  varioue 
euuos.  not  exactly  Uie  samu  in  any  of  Ute  joialn  bo  start  wllh,  and 
when  ihe  increuised  nlknJitiity  and  watery  condition  of  the  blood 
began  to  act  and  removo  urate  equally  from  all,  the  reault  was 
that  Bono  wore  cleared  before  othora,  for  if  equals  bo  takon  frum 
Boeqnals,  the  remainders  are  unequal ;  hence  some  joint*  contained 
a  little  urat«,  othera  nono. 

We  thus  see  that  the  "  intimate  relationship  of  rheuiuBttaia  and 
gout"  ia  not  a  siip[K>8itton  but  a  faot,  aitd  a  fact  founded  upon  coin- 
mooitT  of  causation ;  that  some  very  simple  facta  with  i-egard  to  ihc 
colabtlity  of  uric  acid  will  enable  us  to  explain  all  the  phenomena 
and  symptoms  of  both  diseases  ;  and  lastly,  that  t^ie  fuiluro  to  tind 
urates  in  the  joints  afiAr  death  ia  no  prool  that  they  have  not  been 
there,  and  produced  or  nRsisted  in  producing  the  lesione  of  cartilage 
and  fibrous  Htrucluro^  which  are  found. 

With  [et;ard  to  tlic  causation  of  joint  abiuigos  it  is  interesting  to 
note  that  M.  Potain  says  {Sttn.  Med.,  Itlth  Dec,  18U6).  thai  the 
deformity  in  arthritis  is  duo  to  loss  of  musclo  powiir,  which  ajjain  is 
doe  to  atrophy  of  muscle,  and  that  similar  changes  are  found  in 
traumatic  arthritis. 

We  now  know  a  good  deal  about  the  causes  that  efTect  the 
solvbtlity  of  uric  actd  in  the  blood  and  their  mode  of  ootiOQ ;  wa 
kRow  also  something  of  its  riiktion  to  the  joints,  fibrous  tissues, 
and  organs  of  the  body ;  we  know  that  a  large  number  of  drugs 
which  interfere  'nith  the  solubility  of  uric  acid  in  the  blood  appear 
to  precipitate  more  or  less  irritation,  of  fibrous  tissues  and  joints; 
and  we  ulso  know  that  everything  which  we  uaed  empirically  in  the 
tmlment  of  acute  rheumatism — alkalies,  colchioum,  hot  baths  and 
blankets  and  salicylates — have  this  one  effect  common  to  them  all, 
that  Ihuy  increase  tho  solubility  of  uric  acid  ia  the  blood. 

So  long  as  wo  persist  in  believing  that  rheumatism  is  due  to  some 
unknown  causu,  miasm  or  microbe,  wo  shall  continue  to  say  that 
Ihe  patient  had  an  attack  or  a  reUp4s  with  endocarditis,  which 
resulted  in  serious  heart  lesion  and  u  crippled  life,  and  sUiUI  rot;ard 
these  things  as  inevitable,  much  as  do  the  jury  who  bring  in  a 
verdict  of  "  death  by  the  visitation  of  Ood." 

But  once  we  realise  that  these  dineases  depend  solely  upon  the 
quantity  and  solubility  of  uric  acid  in  the  blood,  and  that,  as  I  have 
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further  poiutod  out,  th«  quaniity  oi  uric  acid  in  the  bli 
solubility  in  Uiat  Huiii  nro  absolutely  and  eomplotely 
control,  we  t>ball  pfum  at  one  bound  from  the  onluiowii  to  tha  wall 
known,  shall  eoo  (but  thoito  duiuU)'  disoasoa  aro  not  thn  result  of 
uaprevaotable  oaoMS,  but  ot  our  own  dietetic  follies :  and  that  oat 
ahUdreu  need  not  be  crippled  or  deoi mated  by  theoi,  if  we  allow  tbem 
to  live  ftccordin);;  to  their  own  inclinations  on  milk  and  garden  pro- 
duce, and  iihHtain  from  forcing  down  uttvrilling  throaU  the  stim 
but  deadly  produots  of  animal  tuetabolism. 

For  soniB  years  past  I  liave  been  in  the  habit  of  agkiog 
rheumatic  cliildrcu  1  have  seen  this  question  :  If  I  offered  you  a 
plate  of  fruit  and  a  plate  of  meat,  which  would  you  take?  I  hare 
never  seen  a  child  that  would  huvu  lokun  thu  moat. 

I  havo  already  referred  to  the  well-knowa  oaaM  of  Sie  W. 
Foster,  who,  with  ilia  object  of  diminlshiug  the  amount  of  snf(»r. 
administered  lactic  acid  to  two  patients  suffering  from  diabetes, 
with  bhe  result  of  producinji;  severe  orlhritia  resembUug  acute  rliau- 
matisto,  aud  in  one  of  the  cases  six  attacks  were  produced  by 
repeated  administration  of  the  acid. 

I  havt*  every  reason  to  beliove  that  any  aeid  that  is  abaorbed 
and  affects*  the  alkalinity  of  the  blood  will  produce  similar  effecttif 
it  is  given  at  a  time  when  there  in  an  oxoesa  of  uric  aoid  la  tbe 
blood,  and  the  only  poiat  about  diabetic  cftses  is  that  they  very 
frequently  have  tin  excels  of  uric  acid  In  tbeir  blood  and  the  higb 
blood  pressure  it  produces,  hh  I  have  pointttd  out  in  chapter  xiv.. 
and  not  only  acids,  but  any  drug  (and  there  are  many  of  them)  Uul 
intorfui-es  ^vith  the  solubility  of  uric  aoid  iu  the  blood  will  do  the 
same  thing. 

Dr.  Lauder  Brunton  speaks'  of  cases  in  which  both  rbea- 
matism  and  endooa-rditis  have  been  produced  by  injectLag  acids 
into  the  blood,  and  be  also  mentions  an  iostoooe  in  which  drioktog 
tho  red  wino  of  Southern  Europe  appeared  to  keep  up  a  lombigo 
hwm  which  be  wae  sufTering,  and  that  it  bad  often  acted  atmilwly  in 
other  cases.  With  regard  to  endocarditis,  he  refers  to  a  tbeaslot 
the  degree  of  M.I>.  in  the  Univontity  of  Edinburgh,  presented  br 
Dr.  J.  A.  MaoUougoll  in  iaG5.  anO  says  that  he  was  able,  by  inject- 
ing phosphoric  acid  into  tbe  blood,  "  to  produce  undoubted  evidence 
of  endocarditis." 

Coming  a  few  yeani  after  these  remarks  of  Dr.  Bnnkioa's  ven 
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(oUowiug  0080  fttftrUed  me  Ytay  greatly  smd  made  me  fear 
that  1  bad  inadvertently  cauaed  both  rheumatism  and  endocarditis. 

M,    J.,    ago   30,  wns   eufforinf;  from  phthisis  of    the   titft    apex, 

with  some  tnberouloiis  troubles  also  at  tha  left  batw.     In  March, 

1894,  h«  had  some  frush  uignv  of  consolidation  at  the  loft    base, 

I      with,  a  temperature  of   102".     After  a  few  da-ys  io  bad  the  tem- 

'      peratnre  beftao  to  come  slowly  doim,   and  on  March  9,  as  his 

'      appetite  was  bad  and  he  was  a  good  deal  pulled  down  by  night 

sweats,   I  gave  a  mixture  containiug  somu   ititio- hydrochloric  ucid 

and  a  few  minims  of  liq.  sbryohninffi.  On  March  10  he  complained  of 

p&ia  iiad  tenderness  about  the  left  shoulder-joint,  increased  by  move- 

m«al  of  the  limb  ;  iho  temperature  had  risen  very  dooidedly,  and  on 

listening  over  the  apex  of  the  heart  1  was  horrified  to  find  a  diatiiict 

systolic  munnur  which  I  had  not  noticed  before.     I  at  once  Htoppud 

the  mixture  and  gave  salicylate  of  soda  in  its  place,  and  on  Marcli  11 

the  temperature  was  lower  and  the  pnin  in  tho  shoulder  had  gone  ; 

but  the  6/Molio  muvmur  remained,  and,  though  I  saw  him  from  time 

to  ttma  for  six  months  after  this,  it  novor  oompletely  disappeared. 

I  hare  uo  doubt  Nvhutever  thai  I  thus  caused  some  oi'thritls,  aud  I 

L     (ev  also  some  endocarditis  as  well. 

■  Since  this  I  have  several  times  seen  just  such  an  arChritis  of  a 

oeighbouriDg  joint  (the  shoulder)  superrane  on  a  gout  of  the  res- 
piAtor>*  fibrous  biissuoit,  such  as  is  dut^cribcid  in  6g.  65  ;  and  that 
others  have  recorded  similar  experiences  is  shown  in  chapter  ix., 
p.  337  :  and  such  a  metastasis  is  often  a  good  si^n,  for  ae  the 
arthritis  gets  worse  the  irritation  of  the  much  more  important 
respiratory  tissues  will  diminish. 

J.  B.,  age  7,  suffurtiig  from  cboiea,  wati  atlioltted  under  my  care 
al  the  Royal  Hoepital  for  Children  and  Women,  on  October 29. 1894. 
The  temperature  on  admission  was  99G'''.  the  pulae  80  to  TO.  I 
examined  the  heart,  and,  finding  no  murmurs,  put  her  on  a  mixture 
ooDtaining  mxv.  of  liq.  arscnioalis  to  bo  taken  three  times  a  day. 
Od  October  30  the  tetiiperatuTc  wa«  nearly  normal,  on  October  31 
it  rosA  to  100°  in  the  evening,  on  November  1  to  lOO-^*,  and 
November  2  to  100-4'^  in  the  eveuing.  It  then  kept  between  99^  and 
I0(f.  but  on  Noromher  C  the  pulse  had  risen  to  140  and  ithove,  and 
it  remaiatjd  quick  for  some  time  fiftcr  this ;  thu  Inr^c  dose  of  araenio 
was  left  off.    On  November  7  the  highest  temperature  wos  09'8',  and 

•  liquor  arseniooliit  ntiij.  wa9  given  three  timeK  a  day.  On  November  8 
the  highest  teinpernture  was  9^■8^  on  Novemlwr  9,  ySH',  From  this 
the  tomporaturu  remained  just  about  99^  until  November  31,  when 

Lthe  araenie  was  left  otT  altogether.     On  November  33  a  well-mark< 
.       37 
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post-systolio  murmur  was  observed  at  the  apox.  Prom  this  onwknd 
the  tempentUTe  kept  nbout  99'',  rining  to  KXT  on  Decemhor  14,  ani 
lOO'S"  OD  Deoember  18.  By  this  lime  tixo  chorott.  ivbioli  bod  iui- 
provud  markedly  on  thu  large  dos«  of  ofsonio  given  &(  first,  &ncl  more 
slowly  afterwards,  was  quite  gone.  She  was  aJIowod  lo  got  ap.  and 
on  Decamber  27  sbe  went  home,  the  inurnitir  at  (be  apex  qf  the 
heart  remaining  well  marke^l  to  the  last. 

With  regard  to  thu  oDsot  of  this  mannur.  I  should  say  that 
Dr.  Uuatley,  our  very  able  resident  medical  officer,  believed  that 
ther«]  watt  a  very  slii^ht  systuUc  munnur  at  the  a.p«x  from  the  Bun : 
bub  that  it  became  more  marked  while  under  observation.  It  is 
quite  certiuD,  hovrevor,  that  I  hoard  no  murmur  on  admwsioa,  lor 
my  nil«  io  not  to  give  arnnnic,  and  certainly  not  the  large  dose  I 
gave  m  this  cast!,  if  there  is  any  sign  of  eodooarditie  (eoe  ramarii 
tba  oaogation  of  chorea  further  on.) 

The  fairly  marked  ri»e  of  temperature  under  the  arsenic, 
fall  later  on  whoa  11  vra.s  rodacod  and  left  off,  point,  I  think, 
tome  intlammatory  trouble  ia  the  boJj,  ood  there  was  no  evtdeno« 
of  any  except  in  the  heaxt;  nod  then  the  very  marked  rise  in  llie 
pulae  rate  nbout  November  0  may,  1  think,  be  taken  aa  pointing  to 
soma  fresh  htuirt  trouble.  1  may  say  that  my  ro«oarches  show  that 
arsonic,  so  long  as  it  does  not  n[»et  digoHtion,  eausea  a  dimiuishsd 
exoretton  of  uric  acid  in  the  urine;  it  will  therefore  clear  It  out  of 
the  blood,  and  tend  to  drive  it  into  the  dbrous  tiasoes. 

.\.  8.|  a^o  7,  was  admiltud  under  my  care  at  the  Metropolitan 
Hospital,  on  February  13,  141^3,  suffering  from  bronoho-pniiumODia. 
coming  on  pretty  suddenly,  with  beadaobe  and  shivering.  Tha 
temperature  on  admission  was  104**,  but  it  at  once  began  to  ale 
downwards,  touching  normal  on  the  evening  of  February  16. 
Pobruarj- 17  it  rose  Blifthtly  above  lOO''  ia  the  afternoon  and  evec 
but  from  that  up  to  February  20  it  kept  betwoeo  normal  and  l( 
On  adinisHion  dyHpncea  wae  the  mo»l  obvious  sign,  and  perutbiston 
was  altered  over  asvai-al  portions  of  the  left  Uiitg.  but  a  few  days 
later  thore  wore  more  obvious  signs  of  oonsoUdation  at  both  bsMi 
^waa  this  a  gouty  or  rheumatic  inflammation  of  the  respiratory 
fibrous  tiseues  cauaing  broucho-poeumonia?  and  was  the  subsequfoit 
«ndocardiliii  a  mere  spreading  of  this  trouble?  See  chapter  ix.) 
There  was  no  murmur  over  the  heart  nnd  no  inoreasa  of  dulnoss.  Od 
February  20,  after  the  tumpcraturu  had  be«n  at  100'  or  belo^v  >t 
for  four  days,  a  systolie  muruiur  wa^  noticed  at  the  apeit  of  the 
heart,  and  the  cardiao  dulness  was  also  found  to  be  a  little  in- 
■creascd  to   the   right.     The  tomporature    now  ooutinaed  for  sooi* 
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lime  between  06°  aud  100",  on  February  38  it  booame  subnormal, 
making,  however,  daily  excar^ions  fratn  96"  to  $9'.  Oil  March  6  it 
beeame  mora  steady  and  kept  ncn-ror  tho  norinnl,  but  oecaeiormlly 
no  ap  to  100*.  On  March  9  the  BystoLto  murmur  was  still  heard 
at  the  apex,  and  rudupliuutiou  of  tlio  ttuuorid  hquiiJ  ut  the  left  base. 
On  March  13  I  (nave,  three  tiiiiea  a  day,  a  mistuiie  cootaiaiog 
tincture  of  digitalia  )riijas.,  dilute  aulphurie  aoid  ifiv.,  and  soow 
^{lyeonne.  I  gftVo  thin  heoause  I  was  not  very  certain  whsther  Che 
glightly  raised  temperature  and  the  apex  murmur  meant  endo- 
oArditis  or  not;  and,  ou  the  other  band,  if  the  murmui' was  merely 
due  to  dilatation,  the  digitalis  might  be  of  eome  use.  Aa  there  was 
some  doubt,  howovur,  I  told  the  houae-physiciau  to  stop  the  drags 
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.  once  if  the  temperature  rose.  Pig.  60  Hhows  the  efTucts  produced, 
[■od  ia  ib  we  see  that  on  March  12  th»  teuiporature  ran  from 
pnormal  to  the  moraing  to  98-U  in  the  evening. 

Or  the  13th  the  mitit,  digitalis  aoida  was  given,  aud  tlio  eveuiujj 
temperuturo  rose  to  99  G^  on  llie  14th  to  10)>^  and  on  the  idth  to 
lOO'iT,  and  on  the  16th  and  17th  it  touched  101°  three  timua,  and 
was  never  below  100". 

»0n  the  ]8ih  the  mixture  was  left  off,  and  though  the  tompera- 
tore  again  rose  to  101'  that  night,  it  was  only  97°  nest  morning,  and 
during  the  following  days  never  quite  reached  lOO'.  The  cause 
being  removed  the  elTect  began  to  diminish  and  di:tappcar ;  but  to 
and   guiokun  its  didappoaranoe  some  salicyUta  was  given  ou 
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the  20th,  and  on  the  2Snd  And  33nl  the  t&niperature  began  & 
Btiutdy  fall. 

If  thcro  Iia<I  buuu  say  arbhritia  I  should  li&ve  said  the  tompeta- 
turo  wiia  due  to  that,  for  it  rose  on  bbe  ndmiDUtniUoD  of  drug«  wfaioh 
would  have  made  arthritis  worse,  it  fell  when  these  drugs  weiv  left 
ofT,  end  went  down  etill  further  when  ealieylateti  were  given.  There 
wafl,  however,  no  ngn  of  arthritis,  but  there  were  eigne  of  iX»  oearesi 
leUtJOD  endocarditis.  The  s)-stolic  murmur  remaioe,  and  if  anj- 
Ihiug  is  now  mora  diatiiict  than  lieforu.  and  oun  Iw  heard  DutwnrdH 
in  the  axilla.  The  rest  of  the  history  ia  uneventful :  the  tem- 
perature during  April  atxl  up  to  hi>i  discharge  ou  May  8  kept 
between  98'  and  100*.  Th<t  »y»tolic  murmur  continued,  and  on 
April  S  the  whole  of  thu  Onit  uound  was  ruplacod  by  a  murmur. 

I  have  very  little  doubt  tbut  we  imd  here  to  deal  with  on  endo- 
carditis possibly  originating,  as  I  have  auggeeted,  in  ibe  groat  strain 
which  falling  temperature  and  its  consequent  riaing  blood  pregBan; 
pub  upon  the  valves  of  ths  left  side  of  the  heart  (poet  febrile  ttric 
acid  coUgeniia  about  February  16  and  17),  or  as  abore  vaggeskd  part 
of  tm  inBamtnatton  of  fibroue  tissues  whieh  waa  due  to  urates  imtn  the 
fir^t.     Thet  this  woiit  einouldsrinj;  on  for  some  lime,  and  acooBoM 
for  the  irreguUr  temperature  which  followed  conTaleecwacc.  and  Umd 
blazed  up  agaiu  at  once  on  thu  ai:id  and  digitalis  mixluie,  tor  iht 
digitalis  not  only  put  extra  pressure  and  strain  on  the  valvee  ol  t^ 
left  Ride,  hut  the  Rulphuric  acid  very  probably  precipitated  som* 
fresh  urate  upon  them. 

The  ternpentbure  foil  at  once  wbcn  these  drags  wore  left  off,  »ai 
became  still  more  steady  when  salicylates  were  given,  but  llie 
lueal  irritation  went  on  amoutdering  a«  l».>fore,  though  before  br 
went  cut  hi*  temperature  had  been  practioally  normal  on  se»«il 
oocaeions  for  a  few  dayx. 

This  chronic  irritation  of  Qln-oue  tissues  with  little  or  do  fever  (I 
may  remark  in  passing)  is  exactly  the  condition  in  which  aalte^laltt 
wilt  not  completely  cure  :  hut  in  which  a  uric  acid  free  diet  majbe 
expected  in  the  course  of  a  few  months  to  complcttly  cstiDguJali  t!u 
smouldering  disease,  a  diseiuse  which  under  ordinary  diel  is  practi- 
cally certain  to  go  on  for  year?  with  slowly  increasing  lesions  till 
death  ends  the  ocenc.  Indoeil,  it  must  be  evident  that  while  utbIm 
and  xanthius  are  being  comttantly  poured  in  day  after  day  in  ^w 
food,  neither  xalioylates  nur  anything  else  can  keep  the  tis»iM 
completely  clear  of  them. 

For  oomparison  with  fig.  60  I  will  now  give  6g.  61,  the  tem- 
perature ehart  of  a  patient,  Amelia  M.  3.,  age  21,  admitted  un^ 
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my  care  ioto  the  Koyal  Hogpital  for  Chilili-cn  and  Wotneu  ia 
Uarch.  1897. 

Q«r  lustory  showed  ihat  »he  had  had  diphtheria  badly  ia  1896, 
•ad  rheumatic  fcvor  in  November,  1896,  being  eeriouely  ill  and  in 
bad  health  ever  since. 

Bxatniaation  of  her  chadt  showed  obvious  hyperti'ophy  and  dilato- 
tioc,  with  well-marked  eviilencs  of  mibral  disease  and  some  doubtful 
eviddooe  of  trouble  at  tbe  aortic  odfiue  also. 

Her  tomporaturo  on  admission  was  07-&^  and  her  piilae  114, 
decidedly  irregular  both  in  time  and  force. 


flO.  $1.— TMItPBIUTUItB  CU.U1T  OF  RhBOMATIO  ESI>OClSDrTI«.     A»OTHBB  CU«. 


&8  tbs  feamperatare  remained  siibDormat  on  the  day  of  admission 
utd  on  tbe  following  day,  I  Tantured,  on  March  39,  to  give  her 
loiae  nnx  vomica  n.nd  digitaltn,  for  which  there  were  nit  iho  usual 
indicationR,  these  being  added  to  the  mint,  ferri  et  am.  cifc.  of  the 
boepital. 

We  had  thus  in  this  mixture  three  druga  which  would  tend  bo 
retain  uric  acid  in  tho  tissues  and  make  arthritis  wor«o,  namely,  the 
iron,  tho  ammonium,  nnd  the  nux  vomiaa;  and  the  digitalis  would 
prohftbly  raise  the  blood  proKSure  and  put  somu  little  extra  BbrnJo 
and  tension  on  the  valve  atntctures  of  the  left  aide. 
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But  there  wan  do  sign  of  endocarditis.  For  the  teroperalure  was 
sulmormal  and  tbe  pulse  was  qaick,  and  gave  all  the  signs  of  h«ut 
failure;  and  tbough  the  theumabic  hisU)r>'  was  rec«Dt,  tbo  fires  of  . 
inflftnunation  gocmed  to  have  quite  diod  out.  ^^ 

It  was  therefore  a  surprise  to  me  to  find  that  on  the  evening  a^ 
Mm-cb  30  the  temperature  rose  to  98-8',  and  on  tho  ereniug  of  the 
Slat  to  9d-G.     Accordingly,  on  April  1  I  stopped  the  mist,  of  March 
39  and  gnvo  sahcylatd  ovor;  six  hoare. 

The  temperature  roae  that  evening  to  1004*,  aa  the  salicyUk 
bad  not  had  time  to  com<!  into  action,  but  (ell  nex.t  morning  to  97 '4'. 
and  uever  rose  again  nbove  uonual. 

I  have  here  again  no  doubt  whatever  that  the  drugs  given  n- 
lighted  a  smouldering  rlieumatiiim  of  the  heart  valves,  an  ondocaiditii 
which,  owiDg  to  the  seriouH  vnJve  lesions  and  the  depragiuon  pro- 
duced by  very  defective  circulation,  had  given  but  little  sign  in  the 
temperature  chart. 

Theee  figures  seem  to  me  to  speak  for  themselves,  and  to  d«mixi- 
strate  the  causation  of  a  relapse  of  endocarditis  by  dnig«  nhic^ 
clear  the  blood  of  uric  ucid  at  the  same  time  that  they  pub  preeaute 
and  strain  on  the  tibrotis  tissues  involveid. 

And  I  shonld  take  this  view  of  the  matter  even  if  I  did  oM 
already  know  that  I  can  prodncu  at  any  time  a  relapse  of  artlirius 
in  anyone  who  has  prenouaty  nuifered  from  It  with  these  warn 
drugs  or  with  others  which  act  in  Iho  same  way. 

While  speaking  of  these  casea  I  will  jost  mentioo  tbe  euggMtioB 
of  my  friend,  Dr.  Theodore  Fisher,  in  a  tnost  lotaroeting  aitiele 
{Lantet,  1896,  vol.  ii.,  p.  170}.  tliat  Dr.  Caton's  treatment,  by  rot. 
and  iodides  with  salicylates,  aud  local  bhatent,  of  which  I  shall  speA 
furtbci-  on,  cures  suoh  cases,  becikuse  40  days'  rest  in  bed  all««i 
dilated  hearts  to  recover  themselves. 

In  the  case  of  which  the  tomporature  is  given  in  Qg-  60,  nrttn 
bed  for  nearly  three  weeks  produced  no  ohvioas  effisct  on  tbe  heart'* 
condition,  and  tbu  administration  of  drugs  that  would  probably  btxt 
done  good  for  a  dilatiad  heart,  but  which  would  have  caused  artbfitts 
in  anyone  who  hod  previously  eufTorod,  at  once  sent  tbo  temporatun 
up  and  probably  aggravated  the  boart  lesion. 

I  mention  this  here  merely  to  suggest  that  whore,  as  is  often  tlu 
case,  there  is  gieal  difliculty  in  tbe  diagnosis  between  dilat«dhetft 
and  endocarditis,  perhaps  standing,  as  in  tbe  case  of  A.  S.,  eotirdf 
alone  and  apart  ftom  any  arthritis,  some  of  the  drugs  used  in  tbeM 
two  cases  (figs.  60  and  fil)  nhould  he  given,  for  if  vra  have  lodeil 
with  u  diluted  lieatl.  its  condition  should  imprava  onder  thii 
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tDBoC  and  the  temperature  Khould  remain  steady:  vrhile  if  there  la 
recent  tunoulduriag  cndocarditiii,  the  temi>oratiiri:  will  at  onoc  run 
up  as  in  these  fixtures,  and  ita  vareful  tteuluicut  witb  Mbliuylatea 
(ollow«d  by  diet  ie  indicated.  I  may  say  also,  in  tfaiB  connection, 
that  I  am  i]uit«  unable  to  agree  with  the  remark  of  Jncooud  [liritish 
Mtdicai  Joumai,  Epitome,  1896,  Sovember  26.  p.  88)  that  salicy- 
lacee  are  cuntia-indicated  in  rhtiuuiaUnui  wibb  viacortU  ttjaion»,  thafc 
is,  l(  these  include  endocarditis. 

I  should  actcnowlodKO  that  eevoro  visceral  lesions,  by  upsetting 
iho  nutrition  and  metaboUiim  of  the  whole  body,  often  produce  con- 
ditions which  are  uufavourablv  to  iho  buttt  autioa  of  aalicylutes,  to 
which  I  Bhall  have  to  refer  when  spsaking  of  Gg.  62;  but  1  am 
decidedly  of  opinion  that  in  conditions  of  acuto  ondocarditis,  Buch  as 
we  are  probably  dealing  with  in  fign.  60  and  61,  thera  iB  no  better 
drug  than  a  ealioylate,  which,  if  it  cannot  he  taken  by  mouth,  should 
be  applied  to  the  skin  as  salicyktc  of  racthyl. 

In  chronic  endoearditia  without  rtBe  of  temperature,  these  drugs, 
just  as  in  chronic  arthritis,  are  comparatively  of  but  little  um  ;  and 
here  diet  will,  I  believe,  be  found  to  yield  more  and  more  freqaeiilly, 
Ifao  ofteocr  it  is  resorted  bo,  the  most  satisfactory  results. 

li.  G.,  age  45,  was  admitted  into  the  Metropolitan  Hospitiii  on 
January  22,  1691,  uulTering  from  ({out  in  the  fingers  of  the  right 
band.  He  had  gout  first  in  toes  and  instep  in  lti82,  and  since 
that  in  tho  fingers,  toee,  ankles,  or  knooa.  The  pain  and  awelliug 
in  the  lingers,  'whioh  were  swollen,  tense,  and  shining,  began  two 
days  before.  Temperature  on  admissioD  10 1"*,  rose  at  night  to  102°. 
He  was  given  s,  mixture  coutaiuiiig  gr.  xx.  of  salicylatu  of  ijodium 
four  times  a  day.  On  January  2i,  the  pnJn  in  the  fingers  had 
eowed.  The  temperature  foil  in  the  cTeoiag  to  SS-e".  After  this 
he  went  on  well,  and  the  salicylate  waB  lelt  otT  on  February  7. 
On  February  9  and  10  he  suffered  from  paiit  duo  to  an  alveolar 
abscefls.  On  February  11  the  tompi^tature  rose  at  night,  and  there 
wae  )jomc  retoru  of  the  gout  in  Ihu  Liti;;urs  and  in  the  buTHa  of  the 
oleoranon  process  on  the  left  Bide.  Un  the  morning  of  Februivry  12 
the  temperature  was  100-4"  ;  thu  lueth  stumps  were  extracted  and 
some  salicylate  given  again,  and  the  teniperatui-e  soon  full  to  uonnal 
and  the  pain  went. 

Note  the  speedy  tohef  of  gout  by  a  salicylato  ;  in  my  oxponenco 
it  rolierca  all  arthritis  due  to  uric  acid,  provided  that  it  is  fairly 
asute,  which  means  that  the  alkubuity  of  the  blood  is  low. 

I  have  alread)  mentioned  the  oase  of  a  hoy  where  similai 
iMib  trouble  bixtught  about  a  rolapse  of  acute  rheumatism ;  and  1 
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have  alto  sc«a  a  case  wbern  the  (ever  of  at)  altAok  of  pneui 
produced  a  relnpfto  of  gout  in  a  patient  who  had    had  prori 
attacks. 

E.  B..  age  36,  admitted  into  the  Metropolitan  Hoxiucal 
December  31,  1694.  suCTering  from  acute  rhouuiotiiini ;  hatl 
confined  nioo  wooks  boforo  (for  the  eSecbs  of  parturitioo  on  uric  acid, 
800  p.  128).  rhu  paiits  h«.^ii  three  weeks  before  admission,  Erst  ia 
the  head  and  then  in  tlie  limbs,  shouldors,  knoos,  wrists  atid  elbou't 
in  that  order.  The  joints  vrere  all  very  teoder.  The  temperaturs 
was  102*.  She  was  giv«ii  a  iiiixturv  confauning  salicylate  of  sodinm 
gr.  XV.  fuid  bicarboiiato  of  potaRsium  gr.  x.  to  be  taken  at  first  every 
two  hours.  On.lanuary  2  thfs  temperature  was  100',  but  the  joiats 
were  still  tender.  Tliv  bicarbonutu  of  potaauum  was  omitted  from 
the  mixture,  The  temperature  ran  up  that  night  to  102-8''  (ilie 
highest  it  had  been  since  admission),  aod  there  waa  a  sharp 
return  nf  all  the  painn.  It  foil  to  IOC  the  following  inorntng,  soon 
went  down  to  normal,  and  never  rose  again. 

Now  what  was  the  meaning  of  this  sharp  and  »uddon  rels^Mi 
wboutho  drags  were  altered?  Was  it  due  to  the  untamable  tnicrobe? 
1  believe  it  is  in  my  power  to  show  that  it  was  simply  and  solely  a 
matter  of  tAm  solubility  of  urio  acid,  for  I  have  observed  the  saoie 
thing  before  under  similar  conditions. 

Some  years  ago  I  had  under  my  care  a  patient  auffering  fron* 
subacute)  Hnght's  disease  whom  I  had  put  on  adruiseioo  on  a  mixtures 
eoDtaining  citrate  of  pot^ssiUTti.    .^ftersho  had  been  on  this  for  »«ven^l 
days  she  got  some  pain  and  swelling  in  several  joints,  so  I  stoppad 
the  potash  salt  and  put  her  on  satioylat«  of  sodium,  and  in  a  few  da^rv 
her  paJne  were  very  much  better,  and  the  aalicykte  was  therefore 
left  off  and  the  potanh  mixtUTc  reRumed  ;  here  again,  jutit  as  in  the 
case  of  B.  3.,  there  was  a  sharp  but  temporary  return  of  all  the  joint 
pains  as  the  result  of  thu  ohange  of  drugs. 

It  seems  then  quite  clear  that  when  arthritic  pains  are  being 
relieved  by  a  aalicyliito  it  will  make  them  worse  to  add  potash,  Mi. 
conversely,  when  arthritic  pains  are  being  relieved  by  potash,  it  will 
do  harm  to  odd  o.  sulicylatc.  My  own  personal  expeiience  (joili 
bears  this  out,  (or  when  some  yeure  ago  I  bad  my  urio  acid  uader 
less  perfect  and  comploto  control  than  at  preeeDt,  I  used  ooouionily. 
after  severe  exercise  in  hot  weathnr,  to  got  some  pain  and  stifeettio 
the  fascia  either  of  the  neck  or  the  lumbar  region  ;  and  I  often  foood 
tliat  ttiese  troubles  were  completely  removed  by  a  few  doaes  of  sili- 
cylate  of  sodium ,  &o  long  a^  I  kept  quiet  and  «oul  in  the  boose  io  iht 
morning ;  but  if  in  the  aftoraoon  I  went  out  and  got  O' 


amtinuing  the  salicylate,  my  pAina  returned,  and  were  worse — 
perhaps  much  worttv — tbaii  if  I  bail  taken  nothing. 

Kow  what  is  ttie  effect  of  going  out  Bn<l  getting  hot  ?  It  has  been 
sbowD  hy  Sir  A.  Garrod  and  rayself  that  il  produces  a  fall  in  the 
hourly  excretion  of  aeid  in  th«  iirine — say  the  hourly  excn-etion  of 
wid  in  any  individual  is  oquoJ  to  3  gru.  of  oxalic  acid,  then  (joini;  out 
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(]uc«  the  best  effect  of  all ;  but  uaforiunately  il  does  not,  as  oan  be 
proved  by  experiment. 

Fig.  63  nhowB  the  eSect  of  talcing  in  physiotogical  conditions  ft 
oiixturo  of  salieylale  luid  biearbou&te  of  sodium,  and  before  proceed- 
ing to  deacribe  it,  I  must  point  out  that  in  all  ordinary  eurves  of 
Bxcretioa  uoder  salicylates,  the  drugs  boin^  vontinUEid  day  afcer  day 
in  the  same  do«e,  tbe  excretion  of  uric  acid  nae«  to  its  highest  poiot 
on  the  first  or  second  day  that  the  drug  is  taiioD,  and  after  tbat, 
however  long  the  drug  may  be  eontiuued,  it  will  never  again  riie  lo 
the  same  height  (g»e  p.  38). 

But  in  fig.  62  we  aee  that  the  excretion  of  one  acid  andei  mIi- 
cylate  of  sodium  rose  to  19  grs.  on  April  3,  foil  to  172  S"-  °°  ^ 
4th,  and  rose  again  to  L9  gts.  on  the  5th  ;  we  have  here  tfaea  «■ 
BXcretioQ  which  is  quite  different  from  thai  o(  tlie  ordiuary  eierefton 
of  aric  acid  under  salicylates. 

On  April  3,  uo  drugs  wore  taken,  acidity  stood  at  G5  gn.  of 
oxalic  acid,  and  uric  acid  exceeded  its  aaual  relatiou  Up  ana  in 
formation  by  some  three  grains. 

On  .-Vprit  3,  15  gm.  of  xalicytate  of  soda  were  taken  three  tiniM  t 
day ;  acidity  remikincid  at  65  grs.  of  oxalio  acid  and  one  acid  rose  li> 
19  gra.  or  8j  gn.  above  urea. 

On  the  4th  the  same  dose  of  satieylatu  wa«  taken  and  gr.  xi.t' 
bicarbonate  of  sorlium  woro  addod  to  each  dosa 

.\cidity  (ell  to  61  grs.  and  uric  add  fell  to  17^  grs. 

This  uiiffht  bti  but  tbu  oixliiiary  ourvo  of  oxcrotion  undftr  aal'- 
oylate,  in  which  c&m  uric  acid  might  be  expected  to  fall  stiO  fctnker 
on  tlie  5th. 

On  the  6th  the  same  dose  of  salicylate  is  taken  :  hot  Uie  hau- 
bonate  of  sodium  is  left  out:  and  -wttb  this  uric  acid  does  ooiiAas 
the  contrary  it  rises  to  10  grs.,  the  same  height  as  on  tbe  SH. 

On  thu  titb  no  drugs  are  takuu,  and  the  natural  re^uU  is  that  cne 
acid  falls  down  considerably  below  urea  which  has  been  rinng  br 
some  days. 

It  suenus  to  me  then  to  be  perfeoily  dear  that  thare  was  hb(- 
thing  ou  April  4  which  interfered  with  the  normal  eieratioci  ot  unc 
aoid  under  »alioy1ates,  and  that  the  bicorbooate  of  sodium  and  U» 
fall  of  acidity  it  produced,  in  spite  of  a  rise  of  urea,  were  tiis  Buae 
of  this,  and  that  if  from  tlis  Urd  to  ibe  6th  solioylato  oloao  bad  batft 
taken  we  should  have  had  on  the  4th  a  rise  to  90  or  21  gts.,  ksi  on 
tbe  dth  a  marked  fall  to  15  or  16  grs. ;  but  as  it  was  Iha  kmoiml  of 
mate  held  back  on  tbe  4th  enabled  the  excretion  to  rise  to  19  ^s. 
qg»jn  ou  the  5lh. 
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I  Boneludc,  theroforo,  that  the  mixture  of  salicylate  and  bic&r- 
boDale  of  sodium  is  uafavourable  to  the  excretion  of  ario  acid,  and 
produces  teiss  excretion  than  Ihc  aamu  dose  cf  siUicyUto  given  alone. 

I  have  previooaJy  reierred  (see  p,  3ti}  to  the  chemioftl  oomposition 
of  ft&lioyluric  acid  and  nhat  is  known  about  its  eolubiht}',  and  have 
■nggeeted  timt  thia  miglib  be  found  to  explain  iho  result,  but  clinically 
ihe  facts  aru  of  tai'  more  impoTtaiiG«  lo  us  than  their  chemical 
explanation. 

Now  it  is  viell  known  that  aalicylic  acid  Dompouuds  act  best  in 
acute  arthriiis,  and  botlur  tliu  more  acute  the  case  aad  tho  higher 
the  tumperature  ;  and  it  is  it  matter  of  the  most  simple  obRervation 
that  the  higher  the  tompcraturo  the  higher  the  acidity  of  the  urine, 
the  greater  the  hourly  excretion  of  acid,  and  the  Ichs  ihc  alkalinity 
ol  tbe  blood :  therefore  salicylates  act  well  whea  the  alkalinity  of  the 
Uood  i»  low. 

It  ia  further  known  that  in  inibacute  case-i  with  but  little  rise  of 
tempdralun*  aalicylatca  may  act  far  Icsa  satisfactorily,  and  I  have 
pointed  out  that  in  aucb  «aa4»  tbcir  activity  may  bo  increased  by 
giTing  them  along  with  substances  which  raiso  ihu  acidity  or  in 
attomato  doses  with  an  acid  ;  therefore  salicyliitas  act  badly  when 
tbe  alkalinity  of  tbe  blood  is  high  or  undiminished. 

It  appcam,  then,  that  uric  acid  in  the  blood  may  be  in  solution 
wther  with  a  salicylate  or  with  (potaeh  or  soda)  an  alkali,  but  it 
flanoot  be  in  solutiou  with  both  at  ou«  and  the  sanio  time  ;  a&d  that 
it  it  is  in  solution  with  an  alkali  and  a  salicylate  is  added  this  will 
dimiiush  the  alkalinity,  and  hinder  the  solubility  of  uric  acid  under 
Ui  alkali :  but  until  the  alkalinity  has  been  very  ^eally  reduced  the 
aric  acid  will  not  patj»  into  solution  as  ealieylui-ic  acid,  that,  is  to  say, 
between  the  two  drugs  there  i^  a  dead  point  at  which  the  uric  acid 
Is  not  in  comliinsLtioii  with  cither,  but  Is  rendered  insoluble,  and 
driven  out  of  the  bloud  into  the  tibroua  tissues  of  the  joiuta  or  fascia, 
producing  a  relapse  of  the  gout  or  rheumatism,  and  a  rise  of  tem- 
perature. If  the  ealicylato  ia  continued  tho  alkalinity  Talk  still 
farther,  and  then  Halicyluric  acid  is  farmed  and  got  into  solution,  the 
uric  acid  paoMs  freely  in  this  form  from  the  joints  into  the  blood, 
tbe  temperature  falls,  and  tho  pains  subside  once  more. 

Now,  what  occurrud  tu  the  case  of  K.  S.  was  that  she  was  being 
gii'eii  a  ooQsideruble  amount  of  potash  along  with  eome  salicylate 
and  her  orates  were  got  into  solution  with  potash  and  little  or  not  at 
all  with  salicylate;  but  when  the  potaah  was  left  oS'  the  alkalinity 
fell,  the  potash  lost  it?  hold  over  the  urates  before  the  flalicylnte 
gained  it,  «nd  tbe  urates  werti  fur  a  time  driven  out  of  solution  into 
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the  juintM  and  fjbrou!i  li^ues.  producin);  a  sudtlen  t«1a|nK  of  aQ  ber 
pftios,  and  a  temperature  of  103-8'^ ;  later  oo,  the  salioylatea  hod  it  all 
th«ir  own  way,  and  thero  was  no  furthof  joiat  irritatioo  or  ri«e  of 
temperature.  This  showa,  1  think,  that  aalicylatos  eoQtrol  the  pain 
and  tdinpuraCure  uf  axthrilis  simply  by  eliminating  uric  acid  :  if  auj- 
thing  prevents  their  eliminating  uric  acid  the  pains  protnptly  rotum, 
aad  the  tcmpcmturc  risos  iu  spito  of  thorn.  M 

I  hiLve  heen  told  a  foot  of  great  intereat  in  this  oonneotion  by  Dr^ 
W.  Guoi^bioo.of  Stratford,  E.,naQmly,  that  bis  stock  mixture  of  salioy- 
late  always  used  to  oontain  bioarboQate  of  potash,  but  one  day  the 
potash  salt  ran  ahort  and  acetate  of  amiiionium  was  put  in  its  place, 
aod  this  has  boon  contitiuod  ever  since,  as  it  was  aoon  found  that  the 
effticls  of  the  mixture  in  curing  rheumatifim  were  grefttly  InoreMMl. 
A  lillle  later  Dr.  Goodsou  came  on  this  book  and  there  MW  Iba 
probable  explanation  of  what  he  had  obsei'Ved. 

Whilo  epoaking  on  this  subject  I  may  mention  that  I  have  beeg 
told  uf  a  practitioner  in  India  who  refuses  to  call  much  of  the  arthiit 
he  8«ea  rbeuinatisiu,  because  BalicylateH  do  not  relieve  it ;  but  ibis,  if 
I  am  right,  ie  i^xactly  what  I  should  expect,  for  salicylates  will  not 
relieve  rhvumutiHu  «ven  in  this  country  wboo  the  wuuthcr  is  ve<> 
hot  and  cauties  much  perspiration,  and  Prof.  Latham  baa  remaited 
{Medical  Mayas^int,  March  lti95),  that  salieylates  act  best  wbea  die 
patient.1  are  kept  cool  (»ee  also  article  by  the  autbor  on  "Gout  and 
i^bouuiatiuiu  "  in  the  Medical  Annual,  1697). 

The  fact  that  snIioyUtcs  fail  to  rohevo  arthritis  in  a  hot  olinula 
is  no  proof  that  the  arthritis  in  question  is  not  rheumatism  ornct 
due  to  uric  Hcid,  but  merely  shows  that  the  pracliCiooer  who  wodU. 
draw  Buch  a.  conclusion  is  ignoi-ant  of  the  raodtu  optfTWuIt  <A  ssliC}- 
lates.  and  tho  ebflmistiy  and  physiology  that  oooditioa  it. 

On  ibt)  other  hand,  I  have  seen  aalioylates  given  in  various  lool 
and  traumatic  inflammations  and  in  pyaiinta,  and  their  effsct  on 
the  pain  and  temporaturo  was  just  nothing,  because  theso  wsruBol 
due  to  uric  ucid.  Further,  I  have  pointed  out '  that  tho  oompouo^ 
of  saliciu  and  salicylic  acid  are  powerful  in  the  relief  of  acute  tboD- 
matium  exactly  in  proportiou  to  their  power  over  the  Nolubility  tai 
excretion  of  uric  acid ;  and  thut  those  that  have  least  power  d 
eliminatiion  (such  as  salicin)  must  be  given  in  much  larger  doK^ 
than  those  (such  as  ealieylic  acid)  that  liave  moat.  I  make  baU 
to  Hij.y  that  every  drug  that  has  ever  been  used  with  beoafit  iQ 
acute  rheumatism  in  the  past,  and  every  drug  still  to  be  diMorert^ 
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thmk  may  be  uwd  with  b«Tii\fit  in  the  fatura,  will  bo  found  to  do  good 
io  direct  proportion  to  Us  power  of  alinuaatiiig  arte  acid  in  the  urine. 

I  ahall  BOW  nhorUy  inentiuu  one  or  two  onstiS  in  which  h  rolftpttu  of 
chrooic  rheumatinin  vraa  pi-oduced  by  drugs  given  for  other  purposes. 

T.  P.,  ngo  71,  was  admitted  into  the  Metropolitan  HospitAl  on 
Jaauary  14.  1895,  ftutTnriiig  from  chronic  rhBUinattgm  (?  gout).  He 
bud  had  an  attack  ten  years  earlier  of  sciatica,  &nA,  two  yearn  later, 
arthritis  in  both  hands.  Thin  he  bad  had  off  and  oti  ever  siuoo, 
chiefly  in  the  tef:^,  but  the  bands  were  a  good  dool  distorted  and 
cripi^ed.  lie  was  ordernd  salicylate  of  tindium  and  given  some 
cod-Uvet  oil.  H«  improved  obeadilv.  and  waa  bood  able  to  walk 
maeh  beit«r,  and  had  little  or  no  pntn.  The  temperatore  varied 
(rom  97"  to  99°.  On  February  5  he  bad  some  little  bronchitis, 
the  solieylate  was  Rtoppod,  and  )i«  was  given  a  mixiiirc  containing 
ammonia  and  senega.  As  the  pain  retamed  the  amnionia  mix- 
ture waa  stopped  and  thu  aalicylaic  resumed  on  February  9,  On 
February  13,  the  pains  were  distiuotly  better,  bat  the  ftalioylate 
wts  kept  on,  and,  as  the  previous  d«se  was  small,  it  was  tnoreaead 
to  gr.  XV.,  and  the  improvement  was  steady  and  continuous.  Wo 
have  here  only  the  patieDt's  word  for  it,  as  the  temperature  showed 
QOihing,  but  there  wa»  no  reason  why  he  should  have  compluiaed  oF 
more  pain  just  at  the  time  the  druga  were  altered. 

H.  K.,  age  66.  Tbis  oa^e  very  similar  to  the  above,  was  suffer- 
ing from  chronic  rheuraatisni  and  sciatica.  He  was  admitted  into 
the  Metropolitan  Hospital  on  January'  IS,  1895.  There  was  u 
history  of  having  stifTered  for  nine  yeara.  Pains  were  now  obiefly 
Io  left  knee  and  hfp.  He  also  wa«  put  on  ^licylate,  and  improved 
eonsiderably.  but  be  also  later  on  got  brouohitis,  and  on  March  20 
[wax  given  the  Rame  ammonia  mixture  as  in  the  otber  coee.  On 
February-  23  the  note  says  :  "  Can  get  a1)Out  better,  and  pain  is, 
eompantively  speaking,  gone."  On  March  20  be  got  aome  broQ- 
flhltls.  The  salicylate  was  stopped,  and  mist,  senegie  ctim  ammoniiv 
ordtred.  On  lllarch  2G  the  pains  were  decidedly  worse  again, 
especially  in  the  knee.  Hu  was  ordered  to  Lave  tb«  »aIicyUto 
mixture  as  well  as  the  ammonia,  and  the  poina  soon  got  belter. 

I  have  already  said  that  urate  of  ammoniurfi  is  one  oi  the  more 
[QBOluble  urates,  and  thai  tiinmoniiim  miae»  the  acidity  of  the  urine 
and  increaaea  the  hourly  excretion  of  acid.  It  would  ttienifore 
increase  gouty  or  rhoumutio  pains  wben  given  alone,  but  would 
not  interfere  with  the  action  of  salicylates,  on  the  eontrart'  would 
aid  it  (see  previous  observations  on  this  |ioint|. 
.        I  could  «wil}r  ^ve  a  number  of  aimilar  cases:  indeed,  a  weelt. 


never  pames  without  my  tMicing  one  or  moro  of 
every  time  a.  nrio  ooid  headache  is  cured  some  joint  pains  are 
prodacad,  and  in  f;outy  and  rheumatic  cftflea  the  well-known  effects 
of  changes  of  weather  can  almost  always  be  tiraQalat«d  into  changea 
in  the  alkalinity  of  tbo  blood,  sooondary  to  the  oSeotfl  of  the  weather 
on  Ihd  excretion  of  the  skin. 

ThoB  a  [mtiont  recsutly  seen  gives  me  the  following  history  at 
an  attack  of  gout.  He  lives  in  India  but  occasionally  comes  home 
to  Bngland.  and  after  a  previous  visit  bo  Eni^Iand.  where  be  had 
been  "  feeding  up,"  he  felt  the  heat  very  much  io  the  Rod  Sea  oo 
the  way  out,  and  then  in  Bombay  wa9  exposed  to  eomparatively 
cold  Mar«h  wind».  und  had  a  \'iolent  attack  of  gout.  Can  anything 
be  more  simply  and  easily  explained  than  this  history?  We  have 
(i)  the  ingestion  of  a  tot  of  uric  acid,  (3)  its  solution  in  blood  (aiio- 
acidH>niift1  as  l\w  rosult  of  heat,  and  (3)  its  precipitation  in  the  joints 
by  the  ri«ing  acidity  produced  by  cold  winds.' 

Similarly  in  patients  who  suffer  rrom  muntal  depression,  pains  in 
the  joints  are  often  looked  upon  as  the  harbingers  of  better  things: 
and  in  women,  when  menstniotion  with  its  depressing  influences 
causes  a  riiie  in  the  alkalinity  of  the  blood  and  an  exoass  of  uric  acid 
in  that  and  the  urine,  mental  depression  or  headache  are  generalljr 
worse,  while  rheumatic  pains  are  lo  some  ext«nt  relieved  (Bga.  V^^ 
and  91). 

The  effect  of  change  of  weather  is  largely  dependent  on  chaEige  o^M 
temperature,  and  we  have  seen  that  this  regulates  the  loss  of  actd^^ 
in  the  form  ul  perspiration,  and  iw>  determines  the  alkalinity  of  tb^^« 
blood  and  the  acidity  of  the  urine.  Thus  exercise  with  perspiration^ 
[see  cliapter  viii.)  lowers  the  acidity  of  the  urine,  increases  tl^^y 
alkjilinity  of  the  blood  and  floods  it  with  uric  acid. 

It  follows  that  heat  in  any  other  form,  as  hot  air  baths,  hc:x 
water,  Turkish  baths,  or  hot  applioations  of  any  kind,  provided  tktu 
they  aSeei  a  sufficiently  large  surface,  will  similarly  influence  iHe 
alkalinity  of  the  blood,  the  acidity  of  the  urine,  and  tiie  excretion  o/ 
urie  Kcid. 

Now,  fig.  6.1  HhowH  the  eflecl  of  a  Turkish  bath  on  the  addity  of 
the  orine,  and  I  gi\-e  it  here  because  it  has  an  important  be&riug  ou 
both  the  causation  and  the  treatment  of  rheumatism. 

In  this  li(;ur«  the  upper  curve  marked  N  is  a  reproduction  of  tin 
curve  of  urioar)'  acidity  in  fig.  3,  while  B  shows  the  effect  of  the 
Itb  on  the  excretion  of  acid  in  the  same  hours. 


•  See  BriUth  Mtdieat  Joumat,  1895,  vol.  i.,  p.  ttD. 
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Ab  5  p.in.  B  «-&«  nUghtly  atinvo  N,  and  nt  6  p.m.  below  ii,  saiA 
the  not  rcaalt  of  bhusL'  two  boura  boforu  tho  bath  ia  ibat  B  is  lower 
Ihao  N  by  about  j  to  l  gmiii  per  hour. 

In  tho  hour  ending  7  p.m.  the  Turkish  bath  v,-&a  begun,  and  it 
eamH  to  an  end  in  tho  hour  ending  8  p.m.  Supper  was  takon  aod 
finished  in  the  hour  ending  9  p.m.,  thig  being  exactly  the  same  hour 
H  in  fig.  3. 

We  see,  then,  that  from  the  time  of  the  bath,  7  p.m.,  up  to  10 
p.rD.,  there  la  a  steady  divergenee  of  the  two  curves,  N  risitifr  while 
B  falls,  so  that  at  10  p.m.  B  i»  If  (jrain  below  N. 

At  11  p.m.,  howevor,  tboy  qoitig  much  nearer  together,  but  this 

I  d\ie  to  a  riae  of  B  while  N  remained  unalterud.     At  5  a.ni.  they 
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are  juM  the  same  diRtance  apart  as  at  11  p.m..  but  at  7  they  are 
■gain  Tery  close  togukliur. 

In  the  hours  7  p.m.  to  11  p.tn.  inolusive.  N  cxoeods  U  by  almost 
exactly  3  grains,  if  wc  make  no  allowance  for  the  fact  that  B  waa  a 
little  below  N  bo  begin  with  ;  or  if  wo  allow  |  gniiii  por  liour  for 
this,  ibun  the  oEToct  of  the  Turkish  bath  was  to  diminiHh  the  excre- 
tioQ  of  ftcid  in  the  urine  by  1  grains  in  thosa  houni. 

But  this  fall  in  excretion  of  acid,  sinivll  though  it  seems,  was  the 
iodcx  of  A  very  distinct  effect  on  the  alkalinity  uf  the  blood  and  on 
the  excretion  of  uric  acid,  for  when  the  rise  of  B  occurred  in  the 
hour  ending  11  p.m..  there  were  very  marked  myalgic  and  rbeu- 
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mfttio  pains  in  utroriU  parts  of  the  body,  which  no  doubt  showed 
thftt  during  the  promus  hours  there  bad  been  souiu  exco«s  of  luic 
acid  in  the  blood,  ajid  thu.t  the  fall  of  alkalinity  was  now  causing  ti 
to  be  i-etained  in  the  fibrous  tiMaes. 

Practically,  tbc  bath  depressed  the  acidity  of  the  ariae  For  n?dn 
boitrs,  the  greibtust  effect  boing  shovrn  in  the  two  hours  that  imme- 
diately followed  it,  and  there  can  be  no  doubt  th&c  a  similar  bitb 
repeated  evoiy  day  for  a  weuk  would  have  a  very  dietioot  eflaet  on 
tho  alkalinity  of  the  blood  and  the  excretion  of  urio  acid,  and  wooU 
thuii  have  probably  a  vury  distinct  effect  on  any  arthritis  that  was 
due  to  uric  acid. 

The  first  effect  of  such  a  ba.th  would  be  to  increase  the  exeiMMii 
of  uric  acid  and  relieve  the  pains  of  arihrltis :  but  later  on,  wh«u  Lbr 
alkalinity  of  tho  blood  began  to  fall  again,  as  al  11  p.m.,  some  mate 
would  again  be  driven  into  the  joints,  and  the  pains  would  bo  it- 
oreaeed ;  and  this  increase  of  paina  would  be  very  marked  if  r 
patient,  after  a.  hath,  onwisely  oxpoeed  hiinevlf  to  cold  and  daiof. 
whioh  would  quickly  check  perspiration ,  or  drank  acid  wines,  whidi 
would  altia  diii]int»li  the  alkalinity  of  the  blood. 

The  case  of  J.  D.,  mentioned , above,  in  which  (ho  tcealmeDt  of 
chorea  by  largo  doses  of  ar&onic  seemod  to  produce  or  inorease  mi 
endocarditia,  almost  raines  the  question  of  the  caueatJon  of  chom,' 
for  nnlosH  thorc  wa»  tiomc  cxcoas  of  uric  acid  in  the  blood  along  with 
the  ohorea,  the  arsenio  would  not  have  produced  an  vndocarditii;j 
and  this  sugge&te  the  further  question,  does  arsenio  cure  chorea  b/1 
clearing  the  blood  of  uric  acid,  or  is  chorea  one  of  the  aCTeots  of  taam 
of  uric  acid  in  the  blood  ? 

And  thert)  are  a  few  facts  in  this  oounuction  which  it  may  bs  is 
well  to  bear  in  mind,  even  though  they  do  not  as  yet  justify  v)' 
definite  coaclusiou. 

Firftt.  then,  chorea  has  a  fairly  definite  relation  to  acabv  rhea- 
matiam,  and  thia  ruUtiou  souins  to  bo  that  it  pnioedes  or  follows  ili 
but  does  not  often  accompany  it. 

Now  migraine  boars  ju>;t  the  same  relation  to  rheumatic  lew 
(see  p.  •^65),  and  migraina  is  due  to  uric  acid  oollnmia. 

Again,  cborcu,  like  niigraino,  comes  along  wi^  coD^tioas 
dyftpepBia  and  debihiy,  in  which  it  follows  hrom  our  lint  prineip 
there  is  certain  to  be  an  qxccsb  of  uric  acid  in  the  blood. 

Then,  again,  the  mental  condition  In  ehoraa,  the  doliiosa,  inability 
for  worit,  and  the  increase  of  irritabiJity,  are  these  not  aliio  the  synp- 
toniH  of  coUivinia  ? 

The  late  Dr.  Stui^gea  considered  that  chorea  was  an  «xa^({«raliM 
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atinese,  ftod  is  Dot  fidgetioess  a  sign  ot  coUtemia  in  not  a  few 
adolts? 
Then  cborea  has  lieen  said  bv  Dr.  DickioHon  and  others  Go  be  dtia 
10  widespread  hj-porotmia  of  the  nerve  centres,  and  Dr.  Haodfoid 
{Brain,  1889,  p.  129)  hag  pointed  oat  tbat  overwork  produces  such 
eoagMtion  of  (M^ntrL't)  and  tmide  to  make  it  persJateiit,  and  that  this 
Boodikion  of  centres  is  evidenced  in  adnltg  hy  IrembliDg  of  hands, 
Dsrrona  atartinK.  twituhing  of  orbicularis  pulpuhraruiu,  and  Gd};ebi- 
nesa;  bat  ovei-work  (fatigue),  as  we  know,  also  produced  collteiuia. 
L  Tben,  again,  chorea  is  not  very  distantly  roEaCed  to  tho  trainors 
vf  the  aged  and  feeble,  and  I  ohserved  a  good  many  yearn  ago  that 
these  tend  to  be  worse  in  the  alkaline  lido  hours  of  the  day,  and  I 
gave  acids  with  the  object  of  diimiiishiag  thera,  in  some  oases  with 

rarenC  success. 
Dr.  Handford  a1»o  mentions  a  ease  where  choreu  began  duriag 
manstruation  which  followed  mental  depression  and  hysteria,  and  in 
ibis  ca«c  cmboliani  and  thromliosis  of  certain  vcsselit  were  found  at 
Hko  poft-tncrtem. 

Tbeo,  again,  chorea  often  follows  ehook,  fright,  or  omotioD,  and 
tbesa  eoDdtctoQS,  as  we  know,  often  aoffioa  to  depress  the  metabolism 
of  the  body  and  produce  coUicmia  as  the  rusult  of  the  duprussion. 

And,  if  choreu  is  the  result  of  hyperemia,  ataais,  or  thrombosis 
IB  oert^n  nerve  centres,  it  ia  not  dithcitlt  to  see  how  the  ob»tractioa 
of  capillaries  by  uric  acid  in  tbe  way  previoualy  suggested  may 
aocoont  for  this. 

m  Then  am  to  the  <lriigB  whieh  cure  ohorea.  arsenic  probably  clears 
tite  blood  of  uric  a<:id,  and  I  have  suggested  in  the  above-mentioned 
eue  ibal  it  produced  eudocatditia  in  doing  no. 

Antipyrin  appears  to  have  been  used  with  advantage  by  soma 
IBritiah  Medicai  Joitmal,  1894,  vol.  il.,  p.  1.227),  and  it  also  cures 
migraine. 

k  Lastly,  salicylate  of  soda  may  do  barm  in  chorea  and  make  the 
novements  mnch  worse,  and  though  salioylabBS  do  no  harm  in 
migrune  wben  given  al  the  right  moment,  they  may  inuko  it  much 
if  given  wrongly,  i.e.,  at  a  time  whuu  tliere  is  much  gastric 
at  with  debility  and  depresaioii. 

Cndor  these  oondittona  they  bring  exeewt  of  uric  acid  into  the 
blood,  and  if  the  blood  is  strongly  alkaline  owlni;  to  dyspepsia  and 
tbe  uric  aoid  will  combine  with  the  alkali  and  make  the 
much  worse ;  and  this  is  the  reason  [  first  use  mercury  in 
56  to  clear  the  blood  of  urio  acid,  and  sot  things  going  up- 
I.  and  then  follow  it  by  salicylates  to  carry  off  the  uric  acid. 
86 
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I  can  easily  ucderstand,  tharefore,  that  salicylates  may  tnak« 
cbot^ft  woreu,  for  it  is  so  commoaly  ossocitLlod  wilh  coaditiona 
debility. 

We  »oe  thuu    that  ciiere  are    immerous  coimvctiotui   belnc 
chorea  and  colIjBmia,  and  that  if  choreA  ift  due  to  coUffimia  we  cao^ 
At  ODoe  see  the  oxplooation  of  its  relation  to  acute  rhenmatiam. 
which  is  similar  to  that  of  migraine. 

Cboroa,  therefore,  may  be  but  a  variation  of  migraiae,  the  uric 
acid  coUnmia  and  its  circulatory  disturbaiiceB  producing  luore 
serious  and  lasting  affects  on  the  more  unstable  nerve  centres  of 
bhe  child. 

But  in  addition  to  the  theories  just  mentioned  there  is  anotlur, 
doe  apparetitly  to  the  late  Dr.  Klrkeu,  which  makes  chorea  due  lo 
emboGnn  of  the  minute  vessels  of  the  brain  (corpora  ntriata),  the 
emlwli  taking  origin  from  the  previously  iaSanicd  vulvcis  of  tba  beart. 

And  it  Rooms  to  mc  that  a  slight  modification  ol  this  theory, 
making  thu  embolic  particlt^a  ongiaaU),  not  in  the  valves  of  tte 
heart,  hut  in  what  I  bavu  called  a  snowstorm  of  colloid  uric  scnI  ia 
the  blood,  nome  of  the  particles  colleoting  and  forming  here  aid 
there  mon;  or  loss  permanent  obstructions  in  tbo  nunuto  vcsmU  of 
the  brain.  Such  a  condition  woold  help  na  to  explain,  not  only  itx 
occasional  morbid  appearances  found  after  death,  but  would  mon  or 
less  completely  account  for  several  points  with  regard  to  cbona 
wbioh  romaio  inoxplicablo  on  otbor  tboonus. 

This  condition  of  the  blood,  which  I  have  called  coUiemia,  i(,i<> 
my  mind,  the  cause  of  the  general  obstruction  to  circulatioD  ind 
the  consequent  high  blood-pressure  which  uric  acid  produces  (in 
chapter  6). 

Ae  a  rule  the  obstruction  is  partial  and  temportu'y  only:  Uw 
colloid  partiulea  pass  Llu-ough  the  eapilluries,  though  slowly  aai 
with  difHcuUy,  and  then  being  oarried  by  the  veins  to  the  dB^Ct 
and  warmer  piirts  of  the  body  arc,  as  a  rule,  rc-dlssolvcd. 

But  under  slightly  altered  i-ondUicna  seroml  of  those  snow  flikM 
may  adhere  together,  and  form  a  moss  capable  of  completdy  ob- 
structing a  ca>piUary  or  Hut  of  capillaries,  and  so  oiler,  tor  a  toogtv 
or  shorter  time,  the  function  aniJ  evra  the  structure  of  Uie  sorroiuiJ- 
ing  portions  of  the  brain. 

I  have  already  for  Knine  years  been  suggesting  that  embohAuior 
thrombosis,  thus  originating  in  colloid  particles  of  uric  acid  in  ^ 
blood>atream ,  may  account  for  the  well-known  relationship  bctw««ii 
such  troubles  and  gout  (see  also  my  reouurks  oa  throaiboas  iu 
chapter  xii.,  p.  417]. 


RBSTOATISU   Aim   MOIIDUS  COBDIS. 


mo 


X  hare  ui*o  pointed  out  that  cauHatioD  by  tbe  obttrocting  in- 
'flneace  of  eolloiil  iirio  acid  in  the  blood  ivilt  accoant  for  one  fealura 
of  Raynaud's  disease  which  ie  otherwise  inoitplieable,  oamely,  its 
bcDttation  to  nurfaoes  and  extremitieii,  i.e.,  to  DxpORod  portions  oF  tho 
body,  and  the  effects  of  local  cold  in  producing  Ka^naud'H  disease, 
AS  by  washing  the  bands  in  cold  wnter,  ar&  well  kitonn.  I  buva 
ftlready  mentioned,  alao,  the  probable  relation  of  colliemia  to  cold 
acidii,  Ao. 

And  now  we  oome  in  sight  of  one  of  the  altered  conditions  which 
I  may  make  the  difference  between  mere  temporary  and  more  per- 
mwenb  obabructioa  of  capillaries  by  collccmia,  and  it  will  be  found 
llw  to  give  us  an  expUnation  of  tho  well-known  large  pvojKindorance 
of  chorea  cases  in  girls,  which  seems  to  be  from  two  or  three 
to  one. 

I  hare  already  given  this  same  condition  in  chapter  xL  aei  the 
eansa  of  tho  incre&sod  fi-cqucncy  of  Baynaud's  di&caiso  in  ^irla:  and 
I  have  there  fluggonted  that  as  girU  differ  from  boys  cbiutly  in 
having  a  letu  woU  duvoloped  muscular  system,  they  will  have 
ftlso,  probably,  a  leas  powerful  heart ;  and  bhi?  may  jnst  maka 
the  difference  betmocn  the  ifUgbt  temporary  obstruction  of  their 
capillaries  by  cnlla>mia,  which  produDasi  cold  hands,  and  the  more 
severe  and  peirnaneut  obstruction  which  brings  about  actual 
Baynaud't)  disease ;  and  we  can  see  that  tbe  washing  in  cold  water 
will  act  just  as  cold  in  the  test  tube  (chapter  v,),  by  determining  or 
iooreasiRg  the  precipitation  of  the  colloid,  and  make  the  difference 
between  a  few  llakes  of  snow  und  a  bhuding  storo]. 
H  Now,  obviously,  exactly  the  same  explanation  will  apply  to  the 
preponderance  of  oborea  in  girls  if  it  is  due  to  colbRmic  amholisni, 
lor  a  little  weuknow  of  tho  heart  muscle  may  just  huQIoo  to  make 
Uie  difference  between  such  slight  and  tetriporary  obstruction  of 
capillaries  as  causes  general  high  bIood-pr«8Huru,  and  tlie  more  per- 
manent or  lasting  obstruction  which  is  the  possible  cause  of  chorea. 
>The  same  fact  may  a,Uo  serve  to  uxplain  tho  i^iont  value  of  m»t  in 
bed,  which  will  relieve  tbe  heart  of  much  work ;  and  arsenic  not 
only  olears  tho  blood  of  uric  acid,  but,  as  is  well  known  in  countries 
vrhero  it  is  oatoa,  strungtbuus  thrj  heart  and  tho  muscles  in  general. 

Then  agato  the  ondocu^rdicid,  which  may  or  may  not  accompany 

Iefaorea,  is  probably  one  of  the  results  of  the  high  blood-pressure 
«hich.  as  has  been  already  explained  in  this  chapter,  if  it  strains 
ani)  irritates  cbe  tibrous  tissues  of  tbe  valves  may  lead  bo  the  pre- 
jDtpilatioa  of  urates  upon  them,  and  &o  bo  this  further  irritation 
and  tho  origination  of  endocarditis. 
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Hero,  again,  the  presenee  or  absenoe  of  ettdocai'ditio  inny  depend 
upon  whotber  tbo  heart  is  nwted  or  worked  at  the  beginning  of 
the  diseaBe. 

Afcain,  such  a>  causation  will  enable  us  to  uaderstacd  complctcJj 
the  relntiotisbip  of  cliorba  to  shook  and  to  fatigue. 

Almoat  every  shock,  mental  or  bodily  (and  tbey  are  genet^y 
both),  sutltcos,  if  at  nil  seroro,  to  suspend  digestion,  to  lon'or  tbc 
hourly  oxcrolion  of  iiiRn  and  of  acid  in  the  Drine.  und  so  to  tnortMse  U> 
a  corresponding  oi^tciib  bbu  alkuliniby  oE  lliu  blood ;  and  ihu, 
especially  in  children,  to  fiood  it  with  uric  acid  ;  hence  shook  oftea 
suffices  to  bring  oii  megrim,  epilepsy,  or  nseut&l  dGprcssion  in  Ibosg 
wbo  suffer  frota  them. 

Grave!)'  disouso.  which  I  havn  Already  suggostod  {p.  134),  may  h» 
duo  to  unrelieved  high  blood^pressure,  may  also  origiDate  In  «  aimiltf 
mental  shock  (see  Sir  W.  Browlbent,  *'  The  Pulse,"  p.  90). 

The  effect  of  fatigue  in  producing  aricacidiemia  in  tboae  wb 
hare  large  stores  of  uric  acid,  has  already  iieen  treated  of  at  gttti 
letigth  in  chapter  viii.,  and  its  bearing  on  tbo  oollaomic  cAOsatioa  of 
chorea  is  obrious. 

Some  inttirosting  suggestions  oro  made  by  I>r.  Churton  {BritJ}' 
Afedical  Journal,  \S9fi,  vol.  ii., -p.  I'lS)  bearing  on  tbcsc  pciinU,otie 
ol  which  is  thai  chorea  may  be  due  to  direct  irritation  of  the  oerrooi 
eystetn  by  ahock  or  excitemenl  detenoimng  the  to^in  to  tliat  systot. 
just  as  tt  wetting  dotoniiiues  arthritis  of  the  upper  or  lower  ei- 
tretnities,  as  the  case  may  be.  And  further  on  he  says:  "Bal 
arthritis  is  novor  t^o  first  result  of  fright,  und  chorea  is  nevoc  \h 
first  rosult  of  chUl."  Exactly  so,  lor  fright  causee  depression  snd 
urioaoidiBmia,  which  is  tbo  opposite  condition  to  arthritis  ;  ui 
chill  causes  a  full  in  the  alkalinity  of  the  blood  and  clurs  (be 
urio  acid  oat  of  it  into  the  joints  producing  arthritis,  which  is  the 
oppooito  oonditioii  ol  uriuaoidisinta,  collsmia,  aud  chorea. 

It  JB  only  fair  to  say  that  Dr.  Cburton  adds  to  the  above  quoud 
lines  '*  unless  fear  or  brain  excitement  accompAuies  the  chill " ;  bol 
I  am  concernfid  witb  the  rule  and  not  with  the  uxcuptiou,  and  tb 
nilo  is  tbut  fear  causes  urtuacidieniia  and  depresaion.  and  chill  ciesrt 
the  blood  of  uric  acid  either  locally  or  gonoraliy,  and  may  th» 
produco  nrthritii«,  or  influnimatlon  of  any  fibrous  tissues.  ' 

T  will  now  shortly  mention  in  illustration  of  some  of  these  points 
a  coee  recently  under  luy  care.  It  is  that  of  a  girl,  age  16,  admitt«d 
iato  the  Metropolitan  Ilospital  with  her  third  attack  of  oborcs  « 
March  14, 1897.  There  is  no  sign  of  ondoeardilis, either  tccoot  otfll 
old  standing,  so  that  this  cause  is  probably  absent. 
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HftT  (nothor  is  A  «ulTerei-  from  megrim,  and  one  of  bei  mother's 
6istcn»  had  chorea  in  childhood. 

The  pttbiciik  hunuU  sutTurd  [coui  Buuh  boudikobe  (uric  acid  head- 
ache) froui  time  bo  time,  and  bad  »ev6r&l  bad  a^ltavks  id  ratbui  quick 
iOMestioii  just  tiufora  this  loi^t  itltaok  of  olioroa  came  on. 

The  determluing  caiiae  o!  this  last  attack  neeilig  to  bav«  Iwoa  au 
iojury  recalling  in  a  sovuic  cut  uu  tho  thumb  of  (he  right  ]ia,iid,  which 
formed  a  ntber  ugly  woaad  at  the  time  of  admission. 

Here  then  wb  havo  a  shack  an  the  demrmiiiiog  cause,  and  w« 
hare  this  supervening  upon  the  piLsaage  of  a  considerablo  amount 
of  iirio  BCtd  through  the  blood,  il9  showu  by  the  frequently  recurring 
he*d»ctiM. 

On  admission  she  was  alao  noted  aa  bung  extremely  aniemio,  and 
at  faavlntj  uulTur(!>l  more  or  lei«8  from  l^ls  for  some  time.  She  also 
piesenbed  all  the  nigns  of  debility  and  oxhaustion. 

But  w«  know  muuli  inoru  than  tbia — wc  know  why  ahe  was 
aoieiuio,  why  she  had  uhcacidccmm,  coll^mia,  lutd  frequent  bead- 
aches,  for  iihe  was  in  service  in  what  is  known  as  a  "  bard  plooe," 
and  this  would  undoubtedly  produce  fatigue  and  urioacidtemia ;  and 
we  know  also  that  urioucidxmia  at  her  age,  three  years  after  tlie 
year  of  grMtast  growth  (see  cbupter  xii.  and  fig.  £1),  would  of  neoes> 
aity  be  aovere,  and  this  would,  as  ia  cotnmoD  in  girls  of  bcr  age, 
produce  chlorosis  ;  further,  the  colliomiti  would  be  signalised  by 
exactly  what  we  tind  in  hor  history — severe  and  rather  fn^quentty 
reonrriDg  headaches,  ll  miky  nub  he  without  iuteretit  to  remark  in 
'pueing  that  cpilepny  veiy  frequently  begins  in  giits  just  )U  the  age 
•f  this  pati«ul,  itutL  uu  iluubt  it  douu  so  as  the  result  of  exactly  the 
■aoM  eaoaea  as  thot«e  that  rendered  her  headaches  bolh  mora  frequent 
and  serere ;  and  epilepsy  also  is  another  disease  closely  asauciated 
with  coUiouua,  and  uiny  appu^i^eutly  bo  originated  by  a  fright  or 
shock.  Then  the  progressive  fatigue,  coilicmia,  find  antomia  would 
be  cerbain  to  react  on  the  nutrition  of  the  muscles  and  the  heart  and 
weaken  them. 

This  then  was  her  condition  when,  on  March  9,  a  ohtoa  basin  fell 
on  her  hand  and  cut  it  severely. 

This,  no  doubt,  oausod  a  oonsidei-able  shock,  whieh  intensified  the 
uricacidiemta  and  collusmia  by  further  upsetting  nutrition.  The 
eollsemia  would  have  raided  the  blood  preatture  and  caused  headaobe, 
bat  the  heart  had  now  failed  before  its  aooumulating  mi^furtuuos  bo 
»«oh  au  extent  that  it  was  no  longer  able  to  keep  up  the  blood 
pressure  ;  and  so,  a«  she  hersfilf  telU  iis,  there  wits  no  headache,  bub 
lbs  choreic  movements  soon  began,  for  theia   was  ooU»mia  and 
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eoUflemic  blocking  of  bbc  capillaries  of  tho  biuin  •wm  fa%'ourdd  by  the 
very  weakness  of  the  he&i-t  which  rendered  headache  impoesib^^B^ 
raiiiftrks  on  a.atipyi-in  on  p,  &06),  S^H 

The  pti1si3  on  admission  6ve  days  Inter  nns  U4,  n-ith  a  teinpen- 
turc  a  Utttc  above  99,  but  the  very  violcot  movements  may  quihr 
uoooant  for  this  and  tho  signs  of  exhaustion  whioh  were  also  mo9l 
niarlced- 

She  was  given  injections  of  morphine  to  qaiet  her  on  the  fint 
day,  and  then  put  on  n  small  dose  of  arsenic  ;  and  in  two  or  three    , 
days  »hQ  wils  much  quictur  and  even  able  to  apeuk  a  few  words. 

The  movements  continued,  but  leas  violeDtlj*.  for  many  wwh, 
but  by  tho  end  of  April  they  wore  almost  gone,  and  she  was  oUowed 
to  he  up  for  a  little  :  she  was  continuing  the  arsoaic,  &nd  jtafniag 
weight. 

Bbe  wan  still,  however,  decidedly  aniemic,  say  blood  dedmal  b; 
sight  '35  to  *4,  and  bnd  a  quiok  pulao. 

Her  pre\-tous  attnckR  of  chorea,  timt  at  10  years  old  and  seoonl 
at  12  years  old,  were  much  less  severe  tboa  the  third,  ocd  llus  i> 
uitorciiting,  as  slie  would  probably  have  less  uric  acid  available  befon 
her  year  of  greatest  growth  than  after  it ;  and  I  cannot  help  thinking 
that  if  she  hod  been  on  a  uric  acid  ina  diet  from  the  date  of  !iet 
second  attack  shB  would  now  have  esoaped  the  ooUicima.  aoctuit. 
headaches,  and  ohorua. 

For  an  interesting  case  in  which  oboren  appai-ently  foUowod  oe 
depression,  hysteria,  and  exce<3aivo  irrifabihty,  llu'»o  )>eing  all  slfEU 
of  ooIlBcinia  and  coming  during  menstmatlou,  itR  frequent  caosu,  fi<i 
in  which  emboUtun  and  thrombosis  of  certain  vessels  wore  fotind  alw 
death,  see  Brain,  July,  1889,  p.  157.  And  for  a  oaso  in  which  <battt 
oome  on  as  rheumatic  fever  left  off,  that  is,  wbon  there  was  ohoofl 
certainly  collajmia.  soe  British  MedicalJoumal,  18M,  vol.ii.,p.  1,327. 
But  chorea  follows  ottier  acute  diseases  besides  rheumatic  tevft.iot 
every  acute  disease  io  a  child  is  followed  by  poitl  febrile  oolllio» 
(see  also  article  in  Progr^a  Medicatt,  April,  1888,  p.  301). 

The  ctiittf  point  in  the  treatment  of  all  uratic  arthritis,  whct^ 
it  presents  the  clinical  picture  of  gout,  rbanmatism  or  rheomttoid 
arthritis,  is  tbu  removal  of  the  urate,  and  the  more  aoote  tk 
symptoms  the  more  important  is  this  iudioaCion. 

When,  however,  all  the  conditions  are  ehronic,  when  tliete  u 
little  or  no  tsmperaturo.  and  the  pain  is  remarkable  rather  for  >» 
extent  than  its  intensity,  and  when  dru^s  like  iron  can  be  ttkon 
without  markedly  incrcusing  the  pun,  the  removal  of  the  ur«U 
h4B  Bklxeady  probably  to  a  large  extent  been  effected  by  natora.  ted 
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indications  are  then   rather  to  treat  the  damagact  suucUires 
leaves  behlud. 
The  first  indication  is  met  by  salicylalea,  or,  if  there  are  good 
3IU  for  not  ufiiDK  tbotn,  Ihea  by  alkoUos. 
l]!he  salicyln-tefi  miiat  be  given  in  a.  HulHoieiit  doEie,  beoausa,  other 
3g8  being  oqual.  lh»  uinuuut  of  untie  eliiuinsbled  tlttpemls  on  ibe 
noaub  of  ftalicyUte  in  the  blood  to  combine  witb  it.     I  have  seen 
.   z.  of    salicylate  of    soda  given  three  timoB  a  day   in  acute 
beamatinm  without  the  stmallost  effect,  when  gr.  xx.  avery  two, 
s,  or  (our  hoiuB  pvomptly  relieved. 

Salicylate  of  aiiuuoniuni  ]»  by  some  considered  to  he  leii9 
BOBeating  than  the  aodiiim  »alt,  a.nd  for  the  reasons  prenoualy 
'mentioned  it  has  probably  some  advantages  over  it  as  regard*  the 
eliniination  of  uric  aaid,  especially  in  sub&oute  or  chronie  oonditioaa. 
Tb«r«)  are  but  few  reasons  (or  not  giving  a  good  Ao»e,  the  bead 
3pLom)4  they  produce  are  generally  trivial,  and  iu  ulbuniinuria  and 
jSrigbfu  di&uaso  them  is  but  small  evidence  that  they  really  increaso 
Itfae  albumen. 

li    ibey  do   cauaa    a  little   depression,    what    Is  that   to   the 

BpreasioQ  of  a  proloti^^ud  atlaclc  of  s^aie  rUeumatism  ?     And  it 

IB  that  at  leaat  a  part  of  the  dapression  they  have  been  credited 

^with  if)  really  due  to  impurities  which  wo  arc  f^adunlly  teaming  to 

eliminate   (see   an    intsTHSting    article  by   Dr.   Leea,  Lancet,    ItiSS, 

jl.  ii.,  p.  190). 

In  cases  where  salicylates  hy  month  oause  nausea  or  vomibing. 

ticb  may  either  completely  prevent  tbcir  being  token,  or,  if  not. 

a  large  pari  of  their  action  by  altering  the  alkalinity  of  the 

l>lood,  tlie  local  use  of  salicylate  of  methyl'  should  nut  be  forgotten. 

this  may  affect  the  local  ooodJtiona  more  quickly  from  being 

kpi^cd  locally,  and  tboru  buing  thus  a  emallcr  doso  in  the  blood  in 

general,  the  general  ayiiiptoma  produced  by  it  will  be  lesit  troiible- 

It  is,  however,  quite  possibk-  to  give  too  largo  a  dose  of 

]io)'Iate  hy  the  nkin  if  it  h  appliuil  tuo  freely  or  over  too  largi? 

la  BOrfaoo.     SaliuyUU  uf  methyl  is  often  also  a  useful  addition  to 

I A  moderate  dose  by  mouth,  an,  for  iostaoM,  when  ooo  or  two  joints 

bade  from  the  general  improvement,  but  it  ih  not  desired 

inereas«  the  dose  hy  mouth  :  aud  there  are  a  whole  boat  of 

liuor  gouty  and  rheumatic  troubles  in  ivhich  its  locnl  application 

'^quiakly  feufUccs  to  euro.     In   my  ttxpurionco  moduratuly  extensive 

local  application  twice  a  day  has  Kufliced  to  cure  acute  rbeuinatisin. 
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The  second  indioatiuD  requires  aourishmg  food,  perhaps  wine, 
'ttld-liv«r  oil  auil  altemtivea  hucH  as  the  iodides,  various  touios, 
flilph»te  waters,  coiiipouiid^  of  sulphur,  Ac.,  ineDtiooed  before; 
Ihesa  may  act  partly  by  im^oring  the  drcalatioD  throagfa  tlu 
damaged  atruotur«8,  but  also,  as  suggested  aboro,  partly  by  keepias 
the  blood  moderately  clear  of  urie  acid,  ao  that  there  is  none  to  bt 
precipitated  upon  tho  joints  (fig.  G3,  11.0  p-oi.)  aad  increase  tbeir 
irritatioD.  Ttien  bli»ter8,  massaga  and  electriotty  may  obrioual; 
affect  local  uutrition,  and  so  tbe  uric  acid  aad  its  aSexita  upon  tbew 

With  ro<;itrd  to  massage  I  think  we  must  bear  in  miud  tbst  I7 
improving  ih'o  circulation  ihroagh  Iho  injured  tissues  and  fioodii^ 
them  both  with  fr«Kh  binod  and  fresh  alkaline  seram  it  may  reiUjd« 
a  great  deal  in  rL-movitif;  the  iiritatiug  uratCH. 

While  these  urates  are  preseal  or  are  liable  to  recnrT«ai  pn- 
cipitation  on  tho  damaf^ed  structures  with  the  daily,  almost  hoortf. 
fluctuatinnR  in  che  aDditinicy  of  the  blood,  we  may  have  to  deal  nib 
a  prcgrcsHivu  cotiJilton  of  iriitatioD,  leading  to  over  inoreoood  fibmii 
and  siiffcniog,  aad  that  whether  the  origioal  condition  was  ura^  or 
traumatic;  for  in  those  whoee  fluids  are  (ull  of  urates  every  trtS' 
matism  of  fibrous  tissue  is  sure  to  be  irritated  by  titoir  preseooe  ud 
recurrent  precipitation  ho  long  as  the  scab  (rf  injury  is  loss  alkaline 
than  the  blixxl  and  tisnue  fluids  of  the  body. 

Now  the  effect  of  massage  on  an  mjured  fibrous  tissue  is  to  Sood 
it  with  frosh  blood  and  to  hatho  it  through  and  throogh  with  treth 
serum  as  Rhown  perhaps  by  considerable  increase  of  swoUiug  atttf  j 
theniasBago. 

The  swelling,  however,  goes  down  again,  and  the  serum  is  1 
buck  again  into  the  circulation,  and  not  only  tokos  with  it  soniti 
the  nrate  that  t^u&ed  the  irritation,  but  aUo  some  of  the  acid  ukl 
that  rendered  the  tibrouu  tiKsuu  &  seat  For  urate  acoumulation ;  benee 
it  oomes  about  that  repeated  massage  every  two  or  throe  days  tors 
eoupls  of  weeks  may  not  only  remove  tho  urates  which  are  Iha  osose 
of  the  irritation  in  tiie  flbi'oiis  tissue,  but  may  render  it  as  alkiVix 
as  the  blood  and  titisue  fluids  in  general,  and  therefore  no  longor  1 
seat  Cor  cbrouio  and  reourrout  retention  of  orates. 

Here  we  see  possibly  another  reaeon  for  the  rapid  and 
factory  repair  ol  wounds  and  injuries  in  those  nations,  as  tbe 
who  live  on  an  almost  uric  acid  fruo  diel :  they  liave  not  only,  at 
already  polntod  out.  a  grcutly  improved  circulation  owing  to  alMeuoe 
of  eolUemia  and  a  better  supply  of  alkali  ior  their  damaged  fibrose 
structures,  hut  tliey  have  also  far  less  uric  aoid  to  be  prooipitsled 
upon  these  scructuivs  and  keep  up  tbe  irritatioD.     Honoe  theM. 
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tpeople  get  well  simply  and  naturally  without  tbc  opiam  a.nd  vrithoQt 
ibe  sabse<|uent  ninssoge  bhut  are  so  often  rBcjuired  by  the  iira.te  laden 
meat  eater.  ■ 

k  Uo  we  not  here  see  also  ab  least  a  paiiiikl  explanation  of  the  good 
Ksalts  produced  by  so-called  "  bono  sattcrs,"  who  broak  down  and 
subject  to  miLSAiLgt!  the  fibrous  tisaues  round  aii  old  traumatisni  ? 

Then  therB  is  one  iDdtcabioa  which  is  coiniiiou  to  both  conditioas, 
namely,  to  keep  as  low  art  possible  botU  the  iDtroductioii  aud  the 
(ormatioQ  of  uric  acid,  and  of  this  I  shtkU  have  to  siky  n  good  deal  in 
ib«  foUoniriR  chapter. 

But  if  there  in  anylhiut;  lu  what  I  have  sujjgeBted  u,s  Lu  ih» 
CAQSWion  of  tbo»»  cliaeaBce,  if  bbere  is  any  truth  in  the  ob-ierya.lioiis 
of  M.  Bouchard  which  I  have  quoted,  we  ought  to  bo  ablo  to  prevoat 
tbefio  troubles,  and  1,  for  ouo,  b«licvo  that  wo  can. 

And  a  hint  of  something  of  this  kind  is  intended,  I  thinlc,  to  be 

jooovoyed  in  tbc  following  passugo  from  tbo  very  ItitL-rusting  addroisit 

|Va  medicine  delirered  by  Dr.  Drumaionil  at  Newcastle  (see  Jiritiik 
Journal,  1893,  vol.  ii.,  p.  300),  where  ha  ie  report&d  as  say- 

^'[ng  :  ■■  Would  a  sabtitantial  reduction  in  the  number  of  chronic  heart 
cases  as  Ibe  result  of  the  reco^uitjuu  of  the  fact  that  m&ny  are  doe 

»lo  curable  aud  preventable  causes  which  lui  early  and  Auooossfal 
treatmeol  might  rcasoaably  be  expected  to  subdue,  be  a  dream  too 
Tisioctary  for  us  to  indiit^c  iii  ?  I  think  not ;  but  assuredly  until  we 
fatly  appreciate  the  causes  a  dream  it  will  remahi." 

I  believe  that  if  the  childrtsii  of  rhiiuuialic  or  gouty  families  con 

placed  early  in  life  on  a  diet  which  reduces  as  far  as  possible  the 

Fiuic  a«td  directly  introrluecd,  and  at  the  same  time  rcdncett  so  for  as 

lis  compatible  with  healthy  nutrition,  the  formation  of  uric  noid  in 

[iheir  boditd,  such  childrea,  in  Hpite  of  their  inheritance,  may  never 

itfoT  from  cither  disease.     I  shall   never   lose  an  opportunity  of 

>iag  this,  aud  would  strongly  urge  othors  to  do  the  bamo,  for  this 

in^  of  diet  whieh  promlsos  so  much,  con  as  I  nhall  sndeavour  Co 

■how  in  thn  next  chapter,  be  eiTected  without  aay  damage  or  risk. 

I  further  believe  that  thos<.-  whu  have  tfuffL-rutI  from  these  diueases. 

rhethei-  they  Lave  dauiag'j  iu  joints,  endocardium  or  other  fibrous 

ictores,  can  to  a  very  large  oxteat  prevent  their  damage  going 

ar,  by  a  BiinilAr  change  of  diet  coiitinuiid  for  the  rest  of  their 

I  have  been  acting  on  this  principle  for  several  years,  and 

tvu,  1  think,  every  reason  to  be  gratified  with  Lbe  results,  some  of 

wltich  I  have  mentioned. 

Climate  again  has  great  importance  in  the  treatment  of  chronic 
rthriti«,  for  a  moist  relaxing  climate  keeps  the  blood  alkalinity 
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high;  It  is  oonsoquently  but  rarely  frco  from  uhe  acid,  and  every 

fluctuation  of  acidity  causes  fre^h  or  moreosed  joint  irritatioa  ;  on 
Uie  other  band,  a  di-y  braoiujj  ctimaM)  kiwps  tbu  iklkalinity  of  tlie 
blood  low,  the  patient  feels  better  and  stTonger,  the  blood  is  reU- 
cively  free  from  uric  acid,  and  tbe  joints  have  a  little  rest  aod  tiaie 
for  repair. 

S^e  also  the  Feinurkii  in  tbe  previous  chapter  on  the  eflTecUi  of 
climatu  un  gout ;  and  of  rheuiuatism  Dr.  Holty  aays  (previous  reler 
eace,  p.  ItjOj :  "  Articular  rheamatism  is  more  commoo  in  a  coU 
diiimtc  than  in  a  wiirm  one,  and  iii  a  damp  thann  drj'Rtmotiphen)", 
and  the  efCecta  of  these  faotors  on  the  skiti  and  tlie  tixcrelioo  of  uric 
acid  I  have  already  gone  iato. 

The  treatment  of  morbus  cordis,  eo  for  as  it  is  due  W  vain  or 
pori-ccirtjial  leeion,  has  hitherto  comprised  little  beyond  the  twot 
tonics  and  stimulants,  but  it  is  evident  from  the  case  oE  A.  8.  soi- 
tionud  ahovu,  that  wo  must  bo  very  careful  not  to  utnj  these  lonicb 
luid  stiiiuilants  too  soou,  or  while  there  ie  any  beat  or  irntatien 
i-ctnaJDing  about  the  valve,  or  we  shall  only  make  it  bla»i  up  a^, 
and.  precipitating  more  urato  upon  it,  make  matters  worse. 

While  valve  leaions  aie  recent,  I  think  we  oau  hardly  do  mtuiii 
hotter  than  follow  the  treatment  suggested  by  Dr.  R.  Catoo  {Lanett, 
1895,  vol.  ii..  p.  39'.>),  which  conwets  in  giving  gr.  x.  of  an  io*de 
throe  times  a  day,  in  addition  to  eolicylatcs),  ivnd  placiog  repetled 
Bmall  blisters  on  the  cheat  wall  over  tbe  damaged  valves. 

The  sftUcylalcs  effect  the  oliniiua4iou  of  uric  acid,  while  tije 
iodides  keep  thetn  from  ootubinitig  with  alkalies  and  ratein^  tlu 
blood  pressure,  which  would  increase  the  work  the  hoart  has  to  An. 

It  socnis  to  mc  that  we  must  rest  the  valves  as  much  as  potiiMe 
and  not  expose  tihetn  to  any  strain  that  can  be  avoided,  aud  ihst  we 
inii6t  do  alt  we  cau  to  restore  their  nonual  alkolioity  ;  and,  loet^i  1 
think  we  must  keep  on  with  salicylates  for  a  good  long  time.  I  lk»U 
bo  inclined  to  say  for  several  monchs  at  le&Ht,  to  proteet  tbeuifroa 
the  evil  effects  of  exposure  bo  cold  or  the  accidental  use  of  adds  or 
other  things  thikt  affect  the  solubilily  of  uric  acid,  aod  aJso  to  wtki 
as  sure  as  possible  of  sweeping  out  every  atom  of  urate  from  tb 
affected  tibroii^  tisBUQs  (see  provioua  remarks,  especially  those  in 
chaptorii  XV.  and  ix.). 

And  last,  but  not  lea»t,  diet  should  Ite  carefully  attended  to.  f> 
that  there  should  bo  as  little  uric  acid  as  poasible  in  Ihu  blood,  nai 
thus  the  vatvos  inij^bt  be  kept  free  from  either  the  strain  of  ioi/i^ 
blood  pretisure  or  the  irritation  of  looal  precipitaliou. 

^Viiti  ret;ard  to  Ihe  morbus  cordis  of  later  life,  which  is  apMisflji 
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awociated  with  liigh  hUmA  prossure,  we  must  apply  the  pi'jnciplee 
Uid  dowu  ia  chapter  v.  for  the  relief  of  this  condition,  and  geiieiully 
■pealdog  we  sb&ll  do  far  more  {;ood  by  fruoing  thu  oapillurius,  lowar- 
iDg  the  blood  pressure,  and  thus  relieving  the  heart  of  unnec«S3ar}' 
work  (as  pointed  out  hv  Sir  W.  Hroadbent.  '■  Tha  Pul»«,"  p.  262), 
than  by  stimulating  ib  with  alcohol,  digitalis  or  nux  vomica  :  these 
may  be  useful  unoiigh  whou  the  capillaricti  arc  freu,  but  the  first 
thing  to  do  in  the  inorliB  cordis  of  later  life  ift  to  be  sure  that  tboy 
are  tree. 

And  when  the  drugs  have  acted  well  and  chf  patient  iH  free  fvotii 
iimnediatti  dauger  of  syuoopc,  Loitrt  di»eaBc.  angina  or  whatever 
FMolt  the  high  blood  pressui'e  wa»  producing,  we  must  not  forgot  the 
dlM  treatiuont  of  hi^h  blood  preseura,  which  will  do  uiort-  to  prevent 
fatore  attacks  than  any  dings  (sso  altio  "  Notoe  on  the  Trentnient 
of  Morbus  Cordis  by  iodidtis  and  other  drugs  which  lower  the  Blood 
Preseure,"  Therapeutic  Gaeette,  September,  1896). 

And  though  it  is  difficnlt  to  say  anything  definite  about  chronic 
morbus  cordis  I  am  decidedly  of  opinion  that  I  have  several  times 
seen  very  marked  improvement  in  the  condition  of  the  heart  and 
circulation  as  the  result  of  permaacut  ulLeratiun  of  dtut  bubitii ;  and 
litis  19  not  very  surprising  when  wa  remember  the  important  effects 
thus  produced  in  keeping  the  blood  clear  of  uric  acid  and  loweriug 
the  blood  pressure.  And  some  experiences  of  these  eH'ects  of  diet  I 
bavo  recently  sharud  with  Dr.  Gay  ford,  of  Fleet  Street.  E.G.,  have 
iaolioed  me  to  give  a  much  wore  favourable  prognusis  of  the  morbus 
cordis  of  rheuitifttistn  if  it  cnn  be  treated  over  a  long  period  by  a  uric 
acid  free  diet. 

Wc  mu<)t  bear  in  mind  also  the  active  metabolism  in  children, 
and  the  (act  that  bhey  form  much  more  urea  and  uric  acid  pei- 
potmd  than  adults,  and  this  makes  it  all  the  more  important  to  do 
nothing  to  sttniulaie  nitrogenous  nuitaboli^m,  and  not  to  introduce  a 
ungle  grain  of  uric  acid  that  is  not  necessary.  It  is  not,  however, 
unconiniou  to  find  that  mothbra  of  such  children  are  in  the  habit  of 
dotting  them  mtb  beef-tea  becauae  they  do  not  oare  for  meat,  aud 
cbuB  Nature's  effort  to  protect  thorn  is  nullified. 

The  treatment  of  chronic  arthritis,  whether  oallod  gout,  rhounia- 
tigm,  or  rheumatoid,  associated  with  considerable  debility,  often 
pnssonts  diHicultics  which  ncccitsitate  its  spuuial  ooosidcruliou.  Let 
tu  (or  a  tuoraeiit  take  a  fresh  survey  of  our  position  ;  we  arc  dealing 
itb  an  arthritis  whieb  originated  in  the  irritation  of  uric  acid, 
which,  if  acute  and  febriln  at  Arst,  is  now  chronic  with  little  or 
no  iompeiuturu,  and  associated  with  moro  or  less  marked  debility 
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and  failure  of  nutribion  ;  it  occant  in  the  body  of  a  person  who, 
owin^  bo  habits  of  diet  extending  ov-er  tuiuiy  yean,  has  aoouciiul*tcd 
muck  uric  acid  in  various  ti&sues  and  organs,  uod  bbe  alow  aotukJOB 
of  this,  and  ita  passage  tbrongh  th«  blcKid  day  after  day,  w 
always  tak«8  plaoe  in  conditions  of  debility,  probably  keeps 
irritation  ol  the  affcctc^i  Gbioua  tissuos  Bmouldcring  on,  aa  we 
in  the  raise  of  ihc  eiidocardilis  to  wliicfa  fig.  60  refers. 

Now,  Ibo  first  indication  is  to  get  cloar  of  the  tirate  accamolatiOD 
us  Boon  as  possible,  but  as  tbcro  is  debility  and  little  or  no  fenr. 
salicylate!;  will  aa  vre  know  not  act  well,  and  we  mui^t  Chonfoira  io 
wbat  we  can  to  counteniot  the  debility,  so  us  bo  gu-t  tboir  best  ndioiL 
To  this  end  I  give  a.  liberal  diet,  contaimsg  a  foil  pbyaiologiotl 
allowance  of  nitrogen,  luit  na  little  turic  ooid  or  xanlbin  as  pooiUii: 
that  in  bo  say,  I  aubstituta  as  far  as  cirotunstances  permit,  oiilt. 
cheese,  and  pulaea  for  aniiual  flesh,  but  ma  careful  nob  to  cihUd^ 
nutrition,  and  I  always  give  aoioial  food  fi-eely  if  the  otber  uc- 
aecustotncHl  foods  arc  not  well  takon ;   some  wine  should  aleo  b« 
taken  two  or  threR  times  a  day,  aa  its  acida  are  valuable,  and  it  buv 
aid  digestion.     If  by  tbew  means  wo  can  stimulate  and  itupron 
iiulritioii.  the  patient  may  then  get  into  a  favourable  couditioo  is 
the  best  action  of  salicylates,  and  they  may  be  gireo  either  witb  a 
after  a  course  of  tonics,  aoeordinf^  to  cireumBtances. 

Where  the  debility  is  very  great,  the  best  plan  may  bo  to  ^ 
thu  above  diet  along  with  tonics  and  drugs  of  Ibu  iodidu  olaos,  whid 
clear  the  blood  of  uric  acid  and  aJicw  the  joints  and  the  nietaboklDi 
generally  a  little  rest  and  tinio  to  recover.  When  pains  are  Usa  ud 
nutritioi!  hotter,  astsociate  Kalicylaten  with  the  tonics  or  give  tbea  ID 
sequence  to  bheui,  and  lut  bhc  salicylutus  be  taken  every  altemUe 
week  for  several  months  (4  to  10  or  12  or  more),  bo  as  to  gvt  tlM 
action  referred  to  on  p,  520,  and  when  most  of  the  urate  accamol** 
tions  have  tiuifl  bi^on  cleared  out  (for  salicylates  wilt  eliiiiiaaU  bolli 
the  urates  deposited  and  tbosu  ioti-oduced  in  the  food),  leave  then 
off,  together  with  the  animal  food  nod  Uie  wise,  and  begin  a  niX,J 
aric  acid  free  diet. 

In  thin  way  we  may  hope  to  get  free  of  urates  and  to  keep  fns. 
and  thus  to  place  the  joints  in  the  most  favourable  posibioD  for  ooio- 
plete  and  lasting  recovery. 

Among  tonics  which  are  useful  in  the  above  couditioos  of 
are  the  iodides,  as  in  the  old-fashioned  mixture  with  linct.  <ini 
00.  with  or  without  the  addition  of  nux  vomica,  or  some  litbia  \o 
further  aid  the  iodiJe  in  clearing  tbe  blood  of  uric  acid. 

Theu  calcium  salts  and  various  acid  resias  may  be  oaBful, 
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tlie  foUonrtag  are  represented  I  think  most  of  the  iiuportuit 
iat»  of  a  proprietary*  medicine  which  has  a  oonsiderable 
don  for  curing  chrouic  tjoub  and  rheiuiiatism  and  acbiog  as 
a  loaia.  Tioot.  canaabis  indiose,  't|vi.-xii.;  li<].  c&lcii.  chloridi, 
mxT.-xx.;  tinct.  chiraMe,  59« ;  inf.  gent,  co-  ftd.  51.  This  is  not 
a  pleasaat  mixture,  hut  it  is  a  powerful  tonio  ami  clearer  of  uric 
■cid  onb  of  tha  lilcxxl  (see  pp.  53  and  164) ;  it  uiay  lie  taken  froely 
dilated  once  a  day  at  first,  and  then  more  often,  and  generally 
between  meals  or  about  ono  hour  boforo  them, 

Lastly,  we  must  not  forget  arcienic,  thu  drug  which  is  tto  much 
omS  in  ao-called  rheumatoid  arthritis,  which,  as  we  have  seen,  ia 
oBen  nothing  but  gont  with  extensire  joint  changes,  for  like  the 
tbovt  it  i«  a  tonic,  and  as  we  know,  probably  aluo  clean*  lite  blood 
.  of  nrie  acid. 

Any  of  these  things  may  be  continued  with  advantage  for 
fncRrtha  or  years,  and  then  he  either  aaflociated  with  or  followed 
iby  ■diaylatoe,  and  ibcm  by  a  uric  acid  free  diet. 
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lilEATMEST. 

After  all  "  (lie  proof  of  the  padding  U  in  the  eating."  or  ntfao, 
in  this  case,  tbe  proof  of  fche  poisonous  naluro  of  flesh  and  tcalic* 
in  the  elToctS  of  refraining  from  oAtinjj  and  drinlting  them,  tnd  Ibt 
beai  puHoible  tests  of  tlia  truth  and  stability  uf  the  above  oonsidni- 
cioQft  are  the  results  that  can  be  obtained  by  applying  them  ti 
practice.  lb  matters  Hltle  to  those  who  suITlt  n-bcthvr  the  poiMO 
ill  tlio  blood  is  uric  Bcid  or  xtujthiii  ;  bul  it  matters  everything  lo 
thorn  if  by  altering  thoir  diet  and  getting  their  nitrogen  rrom  ooe 
source  rathi^r  Lliari  from  another.*  they  can  free  their  blood  of  the 
poison  and  iheniselves  of  the  diiieasea  it  prodaoea. 

Many  volomos  of  thuory  did  not  Buflicu  to  prevent  oae  of  dt 
hea<lache«,  bat  onee  I  found  out  that  they  -were  due  to  poisooini; 
by  meat  and  tea  preveuLion  became  both  certain  and  simpte,  tnA 
relapse  is  now  a  mathematical  certainty  if  the»  poiaons  are  i^ 
takon  in  any  form. 

The  diseases  treated  of  in  tho  Urst  fonrteeo  chapters  are  dor 
or  lGg«  directly  due  to  excess  of  aric  acid  in  the  blood,  thoae  in  Un 
fifteenth  and  t«i:cteenth  are  dae  to  this  excess  of  oric  acid  bong 
driven  out  of  the  blood  into  certain  fibrous  tissues.  The  diet  tnAt 
meat  of  the^e  disoascs  is  the  keeping  the  body  and  blood  free  (rsa 
an  excess  of  urio  acid,  and  we  have  now  to  oooeidor  the  way  in 
which  this  can  be  done. 

Now.  uric  acid  is  met  with  in  exoeas  in  the  body  and  blood  cblefijT. 
as  we  liave  seen,  from  three  causes :  (1)  thut  it  has  been  iutrodnctid 
Id  excess  by  the  eonsumption  of  articles  of  food  such  as  meat,  offp. 
Ash,  u-a.  (MjtTc«,  eocoa  orguarana,  which  oontaia  it  or  other  membeo 
of  the  xanthin  group  equivalent  to  it  ;  or  (3)  becMise  so  muk 
nitruKcn  in  taken  tiiat  tbo  unu  acid  formed  out  of  it  in  the  reUtioi 
to  urea  of  about  I — 35  is,  owing  to  the  high  aeidity  which  the  sain 
and  other  products  of  nitrogenous  metaboUfun  produce,  not  til 
excreted,  snd  a  store  is  gradually  formed  in  the  body  to  the  flxICQl 
possibly  of  from  6'i  to  400  grains  iu  a  year ;  (S)  the  high  acidity ' 
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results  from  the  taking  tt(  much  animal  food  prevents  iho  excretion 
of  the  uric  acid  introduced  with  this  animal  food,  a^  nf>l]  as  tha>t 
which  is  forrniid  out  of  its  nitrogmi  alon^  with  n  cortain  cjuaiitity  of 
m-cA.  In  a  word,  {LiiimtU  food  iuorcasos  the  iiitroduotioQ  and 
(ormaLion  of  uric  acid  and  at  the  same  time  preventa  its  eliiuiualion, 
and  the  alkaloids  of  tea,  coffee  or  cocoa  and  certain  similai'  vegetable 
products  act  in  uxaclly  the  same  way. 

ijpe«kiog  of  guorana,  rt-miiids  me  bbnt  it  is  probably  by  its 
oitrogeooas  or  xauthin  clemeats  that  it  curee  sick  headache  (uric 
acid  headache),  liecause  strange  ns  it  niay  mem  at  firt^t  xight,  a  dose 
of  uric  acid  itself  will  cure  a  uric  acid  headache,  and  as  we  have  seen 
in  chapter  iii.,  bho  first  effeot  of  a  doae  of  uric  acid,  nud  probably 
alao  of  ammonia  and  nitrogen  in  other  fonii9,  iH  to  raise  the  acidity 
■ud  clear  the  blood  of  uric  acid  ;  and  I  uemamber  years  ago,  before 
1  began  to  study  medicine,  pointing  to  a  big  plalo  of  meat  in  front  of 
me,  aud  saying,  "  My  huudiiube  will  be  all  right  when  I  have  eaten 
that."  I  now  know  that  the  nitrogen  and  srUb  so  introduced  raised 
the  acidity  of  the  urine,  reduced  the  alkalinity  of  the  blood,  ami 
cleared  it  of  the  uric  acid  that  vtiih  causing  my  pain.  But  I  would 
earavHtly  wiirn  any  fullow  tiuffcrL-r  against  treating  his  trouble  in  this 
way,  for  I  believe  it  to  be  a  ino^t  dangerous  course ;  the  urio  acid 
ibns  cleared  out  of  my  Mood  was  not  cleared  out  of  my  body,  and  io 
iddition  more  was  introduced,  and  for  yearn  afterwards  I  siifTered 
from  most  tumble  hoadacLcs.  while  the  urates  thus  Htorc'd  up  were 
poasing  through  the  blood,  and  I  believe  thai  damogu  waa  then  done 
to  my  heart,  vussela,  and  other  etruotures,  which  no  subsequent 
change  ot  diet  has  sufficed  to  wipe  out. 

I  wouid  Hay,  further,  do  not  under  any  circumstances  resort  to 
oaETeioe  or  guaraaa  for  relief;  they  are  pravbioally  uric  acid,  and 
preBent  relief  is  obtained  at  the  price  of  future  suffering,  and  I  have 
•aen  several  oases  in  which  the  employment  of  these  substanoos  for 
■ome  coasidorable  time  for  the  relief  of  headaches,  &c.,  has  been 
followed  by  very  dcplonLblu  oonacquenoes. 

With  regard  to  diet,  we  can  give  the  main  point  in  very  £ow 
words,  for  we  hafO  soeo  that  us  flesh  diet  increases  the  introduction 
of  nrie  acid,  it  tnoreaiws  the  formation  of  urio  acid,  and  its  salts 
diminish  the  excretion  ibud  ulimination  of  urio  acid.  A  milk  and 
vegetable  diet,  provided  that  no  excess  of  albumens  is  tiUien,  iatro- 
duces  less  uric  acid,  eausos  the  formation  of  less  uric  acid  (bocauee 
niea  Is  not  unnecessarily  high),  and  its  salts  promote  the  free 
eUtninotiou  of  all  uric  acid  that  is  introduced  into  or  formed  in  the 
body.    Thus  we  see  (p.  11).  that  I  excrete  now  11  9  grs.  of  uric  acid, 
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of  which  10  gn.  are  fonued  in  tbe  body,  and  1*9  grs.  are  introdii 
reaAy  fonned,  while  a  fraction  of  a  grain  is  acooaat«(l  (or  by 
excration  of  urates  previously  stored  in  my  body.  Wiih  ibis  lor 
foroiatioQ  and  iDtroduction  of  urates  1  hava  but  rarely  any  excoa  in 
my  blood,  and  oonftequenbly  tuSer  littia  or  not  at  all  from 
and  other  signs  of  such  ezouss. 

In  fomior  years  on  ordinar>-  diet  I  used  to  excrotte  fiOOto  G00| 
of  uroa,  and  in  the  above  proportions  I  must  have  (ormod  14-17 1 
of  nrio  aaid  and  introdnood  from  3-4  f^rs.  r<;ftdy  formed  in  my  food. 
It  is  ensy  thi>n  to  aee  why  I  often  bad  an  exoem  of  aiatw  in  mj 
lilood,  and  froquenily  sufTfirc-d  ft-om  the  effects  of  such  excess, 
namely,  high  blood  pi%8i>nre,  headache  and  nHntal  defmBnoo. 
Fnrthcr,  I  bclicvo  that  the  section  of  mankind  that  Uvm  Io  W 
may  possibly  introduce  as  mush  an  2  gra.  of  uric  acid  with  euk 
meal,  or  6-S  grs.  in  a  day  or  more,  and  sooner  or  later  will  tuftir  is 
proportion. 

We  can  now  quite  understand  wby  in  Persia,  vrbent  only  llw 
rioh  eet  meat,  gout  has  come  to  bo  known  as  tbe  rich  man's  diseiM 
(eee  Proceedings  o/  the  Royal  Medical  and  Cliirurgical  Society,  ll«rf 
series,  vol.  v.,  p.  4G,  where  this  interesting  fact  is  contributed  to  the 
disetusion  on  my  paper  on  the  iodides  by  the  phyeiuan  to  tbe81ul))i 
and  we  have  alrondy  h.bon  on  pn^C  414,  that  the  children  of  tbeiidi 
are  in  this  country  specially  linble  to  aniemia,  no  doubt  due  to  enon 
of  meal  in  ibeir  food,  and  in  chapter  xvl.  we  have  seen  thai  H. 
Bouchard  considers  that,  children  thus  overfed  are  liable  to 
troubles,  includiDf^  niij;raino  and  acute  rheumatism. 

We  have,  tben,  two  things  to  do  lo  attain  our  object ;  we 
out  off  all  food  which  coiitaius  much  uric  aeid,  aud  whioh  is 
absolutely  necessary' ;  and  we  must  not  («1te  more  nitrogen  than  o 
nccessar)-  to  Itoop  our  urea  at  tbe  physiological  level  of  3-6  gis.  pc 
pound  of  body  wflight  per  day, 

With  regard  to  cutting  off  we  may,  I  think,  at  oooe  forl»d  M, 
coffee  and  cocon,  or  permit  them  only  in  the  smallest  possiUt 
qaanUlies  as  flavourings.  We  may  cnt  off  at  onee  euob  aninul 
food  as  contains  muob  una  acid,  and  give  only  so  inueb  of  tbs  low 
hamihil  kinds  as  is  necessary  for  nutrition. 

This  rai-ses  at  once  two  qiiestiouH : — 

(1)  What  Aniinal  fouds  cotitaiii  much  uric  acid? 

(2)  How  much  animal  food  is  neoessai-y  for  nntritiofc  ? 
I  can  answer  neither  question  completely,  but  I   mttst 

thetess  attempt  to  do  what  f  can.  and  hope  that  farther  knowleSpk 
viion  wo  attain  it,  will  not  show  thitt  I  have  bocQ  very*  Ear  wroo^ 
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There  can  be  veiy  little  doubt  after  what  I  havo  said,  tbat  iht^ 

,  mnswer  Co  our  qutjstion  is  to  be  ohtaiiiod  by  the  pbysinlo){ioal 

>wbich  I  hiive  utiad  in  the  case  ol  ment  (see  p.  96,  and  Journal 
of  Pkyiiolossf.  to),  xr.,  p.  168). 

Ibat  18  to  sfty,  when  &  person  is  oq  a  pr&cticatly  coQstant  diet. 
aod  ts  watching  bie  uric  auid  and  unw  cxcralion  from  day  to  day,  if 
tin  taldog  of  &  knon-n  (junntity  of  some  substance.  Huch  ax  fish  or 
neat,  always  without  exception,  iooreiutcs  tliu  uxcruLtou  oi  uiio  acid 
onl  ot  proportion  Ur  ureu.,  suub  substiuioe  probably  containa  an  exoesft 
o(  uric  acid  which  it  introduces  into  the  hloofl,  and  should  eonse- 
qoAatly  be  as  far  ax  possible  avoided  by  those  who  suffer  from 
aticaddemia. 

Soofa  a  phyiiiolo^oal  Uiitt  ia  much  more  valuable  than  any  more 
Mlimatioci  of  the  xanthina  contained  in  nno^nt  can  possibly  be,  for 
what  we  want  to  know  U  the  oETcct  of  tbcso  substances  oa  tho  living 
hoin&n  liody,  and  in  so  far  aa  meat  eating  pnwluccd  my  headachea.  it 
was  no  doubi,  as  we  can  now  uudL-r»tati<],  the  xantbitin  it  containud, 
which  probably  by  conversioa  into  uric  acid  raised  lb©  blood  pressure 
and  inoroasod  the  axcrotion  of  uric  acid  in  tho  urine. 

tn  egga,  for  iDttance,  I  have  been  unable  to  find  any  uric  anid  or 
oAber  toombers  of  tbc  xuutliin  group,  auclt  atn  I  liavo  found  iti  muat. 
■nl  yel  their  steady  aod  graduated  a<tniinisti-alion  invariably  bnng^ 
about  a  largo  rlec  in  tho  excretion  of  uric  acid,  and  all  the  evit 
tfieota  of  its  passage  through  the  blood,  so  that  I  have  had  to 
csolade  tbcm  entirely  from  my  diet, 

We  must,  therefore,  take  the  following  table  as  at  l>e8t  but  a  very 
roogh  gnidfl  to  the  amount  o\  uric  acid  or  xniithin  in  any  food,  and 
the  altimate  appeal  must  atways  be  to  the  effects  of  adininifltratioii 
OD  tbo  excrvtioD  of  uric  acid  from  day  to  day  (see  also  p.  B  aod 
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The  tissues  wei'o  extraetctH  as  eooked  and  ready  for  eaLiog,  except 
as  mOQtioned,  and  I  give  uric  acid  in  gmiiiR  per  pound  as  well  t*  in 
per  cents.,  as  it  has  bcoa  saggestcd  to  me  by  Dr.  Ru&hboi]  Parker  Ifait 
this  would  make  the  table  more  u&eful. 

We  see  from  t!ii<;  that  young  meat  (lamb  and  veal)  cont&itu  Don 
tlian  old  (beef  and  mutton),  and  timt,  w*  we  should  oxpoot.  •oapnn^ 
horn  meat  contains  coimiderably  more  than  Boup  made  from  boiMe. 
We  set:  also  that  the  kidney  mid  liver  of  sbeep  contain  considenUf 
mora  than  their  niueclcB,  just  us  is  the  case  in  luan,  and  some  kJoli 
of  fish  appear  to  coDtiuQ  a  considerable  quantity  eron  inoro  tfaui 
meat,  and  any  iucraaae  in  the  fiah  taken  ban  certainly  appeared  to 
me  to  loorkecUy  inci'ease  the  acnouut  of  uric  acid  passing  throu^lhe 
blood. 

The  fact  that  hospital  beef-tea  containi  so  much  uric  acid  !s 
interesting,  and  a  pint  of  thitt  beef-tea,  I  am  informed,  waa  tnikde  by 
cooking  1  lb.  of  lueat  for  eight  hours. 

It  appears,  then,  that  this  prooess  extracts  about  6ve  IttnM  w 
much  AS  I  have  obtained  frnm  tiimilar  musoular  tissue,  but  then  1 
only  bailed  it  for  half  an  hour  (see  chapter  xviii.).  This  seems  t) 
reuder  it  [ii-obiiblu  that  t  have  only  extracted  from  the  tissues  In  I)k 
above  table  from  a-quorter  to  half  of  the  uric  acid  tbey  really  eon- 
tain;  iKoCting  relatively  moro  from  the  younger  or  aoftar  tiisoei 
which  broke  up  mora  easily,  and  relatively  lens  (cum  tba  older  *ai 
tougher  tissoes. 

As  regards  the  animal  foods,  their  infuoons  and  extracts,  llu 
figures  given  represent  uric  acid  plus  other  mcml»ra  of  tbe  xuibia 
gi-oup,  and  tea,  colTee,  and  eoooa  contain   xanthia  compouDds  M 
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uric  acid;  bot  uT  have  pointed  oat  in  the  early  chapters  of  the 
book,  tbem  may*  for  all  patbolo^ioiJ  and  physio  lot;ioiU  purposes,  he 
ragard«<i  as  ono  and  the  same  substance,  produoing  throughout  tbo 
body  and  its  tiasaes  the  same  efCects. 

Tbeo  I  fiad  thst  a  single  Riipper  or  dinner  of  soup.  A»h.  and 
tneat  appears  to  increftAQ  tho  urate  oxcretioa  of  tho  following  three 
or  foor  dayn  by  about  1  to  6  gra. ;  but  (b«  animal  food  (oJeod  at  such 
a  (linnor,  including  aoup  and  meat  e^itraots,  probably  does  not 
exoead  the  equivalenl  of  ihroe-quartera  of  a  pound  of  meal,  ho  that 
fta  rasnlts  of  dlgeation  appear  to  eorraapond  TaJrly  well  with  those 
«!  loDg  cooking  in  the  coao  ol  the  abovo  bu«f-to&. 

It  noede  also  b'ut  «  very  simple  cnlculntion  from  the  tiguros  in 
(be  iLbove  table  to  show  that  tea  is  by  no  means  the  bannleas 
sobstaoce  it  has  been  supposed  to  be,  and  that  in  place  of  cauung  a 
BtUe  dyspepsia  by  tanning  the  gastric  mucous  niombranea,  it  may 
MAlly  brinia;  about,  in  the  course  of  a  year,  the  introduction  of  a 
boge  quantity  of  uric  aeid,  and  thus  account  for  some  of  the  moBt 
serious  effects  of  uncacidtemia  or  arthritis,  of  which  vto  had 
prol»bly  one  instance  in  chapter  vii.,  p.  238. 

I  may  moutlon,  wbiiu  speaking  of  tea,  some  figures  kindly  sent 
me  by  Dr.  C.  E.  Lockwood,  of  New  York,  as  obtained  by  a  friend  o( 
his.  Dr.  W.  J.  Morton,  while  ecpenmenting  on  himself  with  tea. 
Be  took  from  4  to  8  drachms  of  green  tea  infused  in  a  pint  of 
water,  and  conttnuc<l  it  for  «evoa  daye,  and  as  a  result  uric  acid  rose 
bom  5  gea.  up  to  K,  10,  11,  and  13  gra.,  while  urea  fell  steadily  from 
391  gra.  to  422  gr«.  in  the  same  time,  this  fall  uf  urea  probably 
ninairating  the  depressing  effects  on  metabolism  of  excess  of  xanthin 

»ar  uric  acid  in  tho  blood. 
And  now  for  our  second  question — Hotv  much  animal  food  ia 
aecoBsary  for  nutrition. 

I  have  had  in  my  own  experimental  work  tbe  most  ubsolute 
proof,  if  further  proof  is  needed,  that  a  sufficient  supply  of  nitrogen 
is  tbc  prime  Dcoeasity  of  nutrition. 

For  before  I  heoame  aware  thai  the  uric  acid  whiah  poisoned  me 
waa  being  poured  in  day  after  day  ready  formed  in  Sesh  foods,  tea, 
ot^ec,  &c.,  T  believed  that  the  only  way  to  reduce  uric  acid  wa*  to 
reduce  total  nttrogun,  and  Lhis  I  proceeded  to  do  with  tbc  unfortunate 
rmult  of  reducing  mysoH  to  a  cooditioa  of  extreme  debility  and 
Bstbeals. 

But  when  I  found  oat  in  1893  that  all  uric  acid  and  xanlhin 
BWallowcd  got  into  the  blood  and  eventually  into  tho  urius,  I  was  at 
once  able  to  see  that  I  could  take  as  much  nitrogen  as  was  neoes- 
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y  tot  Dulrilioo  as  long  as  t  avoided  substaocus  vrbich  ooiilaiii(!«l 
iDDch  arte  aoiil  or  xaiithin. 

I  will  Qow  show  in  tig.  64  &u  epitome  of  my  results  during  tbc 
i%Bi  four  yearn,  each  dot  in  the  ourvoa  there  given  oorreRponding  to  h, 
month's  excretion. 

The  figure  begins  vrilh  December,  1693,  where  vte  see  urea  is  very 
loir,  ftt  10,OUO  giB.  in  the  month  or  322  grs.  a  day,  which  for  12d  lbs. 
id  body  tvcight  is  only  ahont  2'lj  gra.  per  pound  per  dny ;  hut  orio 
aeid  is  high,  13-H  grs.  per  day,  giving  a  relation  of  orio  a>oid  to  urea 
af  1  to  3S. 

From  this  onward  we  mo  a  steady  riae  of  urea  till  in  Fob- 
niary,  189$,  it  has  reached  about  387  gra.  a  day,  and  in  Juno,  1696, 
to  about  419  gm.  u  day.  And  urie  acid,  which  wae  above  14-7  grs. 
wYeraJ  times  in  1696,  iind  aix)V(!  13-7  in  1S95,  falls  towaitls  the 
cod  of  this  year  (1895)  to  119,  and  has  remained  about  this)  level  over 
•Dec,  its  relation  to  urea  in  the  early  part  of  IS97  being  very  close 
to  the  supposed  level  of  formiition,  1  to  3/>. 

So  that  at  the  present  tinio  tlm  uric  acid  excretttd  id  a  year 
is  seM-ly  500  grs.  lees  than  in  1K94,  and  urea  is  nearly  30,000  gra. 
%  ft»r  more. 

The  great  tall  in  uric  acid  ir  ondrely  due  to  the  graduaJ  elitnin« 
Uion  from  my  diet  of  sal>siaucee  contaiuiuy  it  or  its  xauthin  relatives. 
Thus  up  to  the  early  part  of  1894  I  was  talcing  both  fish  and  eggs,  in 
1805  I  took  fish  perhaptt  oucv  a  day,  at  the  ood  of  1890  I  took  ncltbur 
iah  nor  egge,  and  in  the  latter  part  of  this  year  and  tha  whole  of  ltJ96 
I  ^ftdually  eliminated  from  my  diet  all  articles  that  contained  even 
tiie  amallMt  quantities  of  eg^,  Buch  as  puddiui^s  of  various  kinds, 
and  cakeSt  oe  I  got  very  dietinct  evidence  that  theee  wheu  taken 
every  day  very  decidedly  incrcneod  the  excretion  of  uric  acid. 

"Rie  ourves  tell  their  own  talc  and  show  that  I  am  now  praetie- 
tUj  free  Erutn  uric  acid,  and  that  the  small  output  of  this  substance 
b  not  doe  to  its  small  excretion  or  retention  owing  to  riaiiig  acidity 
«iul  area,  for  in  iTcbraary,  1897, 1  took  a  lojge  amount  of  alkali  and 
peiUy  reduced  the  acidity  of  the  urine,  and  yet  the  resulting  rise 
of  uric  acid  was  very  »;uiaU  indeed,  showing  that  there  were  praotio- 
aJly  DO  stores  in  the  body  available  for  aoliition. 

I  would  point  out  that  with  this  groat  fall  of  uric  acid  my 
Hood  deotnuU  has  gone  up  since  1894  fully  10*]^ ;  that  my  pulse  is 
DOW  never  so  slow  or  my  blood  prussure  so  high  as  it  used  to  be, 
that  beadache  and  mental  depreifsion  are  steadily  and  completely 
abwnt,  while  nutritioa,  strcnttth,  and  power  of  enduranoo  are  better 
tfaoD  at  any  time  during  the  last  Id  years. 


au 


vaio  lom. — ciuPTes  xvn. 


It  may  be  said  tbat  the  improveDtoat  in  tho  blood  decimal  U  diu: 
to  tii<!  me  ol  uroA,  hnA  this  is  uo  doubt  oorrect  to  Bome  exteut,  for 
tbe  nntrttiofi  of  tfaia  oirculaling  tiaaue  muet  have  improved  along 
with  tb«  rest :  but  tbiti  vritl  iioi  explain  the  fact  that  the  blood 
decimal  fluctiutes  nich  tiic  houfly  and  daily  Auctuations  in  Ibc 
escrotion  of  uric  ocid,  and  that  both  in  myself  and  othars  the 
awallowing  of  unc  acid  or  any  of  its  xaathitt  relativoa  will  promptly 
liring  it  down  without  afTucting  urea  at  all. 

TbiK  figure,  tfaorprore.  shows  that  the  escess  of  nric  acid  aiul  Lbc 
discaaes  it  produces  are  uIiuo»t  vntiruly  matters  of  tntrodoolioa.  tbi* 
no  reduction  of  area  compatible  with  life  will  bring  down  one  acid 
so  long  as  iutroducition  it  ooatinoed ;  but  on  the  oth«r  tiand  ao  kuig 
as  uric  acid  Is  not  introduced  area  may  l>e  kept  up  at  any  hpight 
ro(iuired  by  pbj-siolagy  to  furnish  the  greatost  amount  of  force  tbc 
body  is  capable  of  producing ;  that  with  sufficient  urea  and  m  ifae 
abaence  of  all  exoesa  of  uric  acid  it  can  furnish  foroa  for  outritioo 
and  strength  and  power  of  endurance  to  an  extent  which  is  rery 
greatly  in  exceiis  of  onyUung  that  oaa  be  done  when  fed  on  auinial 
flesh  and  vegetable  alltaioids. 

My  expsrieuoe,  therefore,  loads  me  to  answer  the  quMtioa  of  tbe 
quantity  of  animal  food  necessary  Eor  nutrition  tut  follows  : — 

No  animal  food  at  all  is  nocessary,  for  thu  whole  ol  tbo  rcqoinxl 
nitrogen  con  be  got  from  tho  vegetable  biagdom,  but  m  milk  and 
cheesu  Appear  to  hava  no  puiver  of  iitcroasing  the  excration  of  urie 
acid,  tlmy  may  bo  used  along  with  the  Yegetable  foods. 

As  to  tbe  quantity  of  nitrogououa  food  required,  my  exporiatiae 
loads  me  to  believe  that  the  allowance  given  iu  most  works  oo  pdyno- 
lof^  of  3-6  gr«.  of  urea  per  pound  of  body  weight  per  day,  is  verj 
uloae  to  tbe  mark  fui'  a  hoalthy  and  active  adult  man. 

Obildren  may  require  nearly  three  or  four  timca  as  much, 
they  hare  to  grow  as  woU  as  to  keep  up  nutrition  ;  aodeolary  adults 
require  loss,  and  those  who  are  old  as  well  as  sedentary  much  less. 

Tbua,  tor  myself,  I  beUeva  that  somewhere  betwoeo  3  aod  3j 
gn.  psr  pound  por  day  is  tlie  best  amount  of  urea,  Dear  the  higher 
limit  when  I  am  taking  a  considerable  amount  of  exercise  reifularly. 
and  near  the  lower  when  1  am  7017  Mdontuy,  as  in  bad  wMilur 
winter. 

Then  as  urea  niultipliad  by  three  equals  roughly  the  alboc 
required  to  produce  it ;  if  tiie  weigbt  is  known  it  is  easy  to  calet 
approximately  tbo  quantities  of  the  vahoiu  food  BUhetonoos  that  will 
have  to  bo  taken  by  any  given  person. 

Such  a  coloutation  shoold,  boweret,  only  be  used  oa  a  itiw^li 


TBIUTMBNT. 


816 


KQiiile :  OH  uppeiitii  on  the  one  hand.  »Dd  autiilioii,  strength  and 
power  of  epduratico  on  the  other,  are  tbts  uioftt  uutaia  iiidtoatioxis  of 
tho  necessary  quantitj  and  quality. 

Tb4>  i-ulo  vhen  for  An  active  ftdiilt  ie — find  the  body  weight  ia 
pounds;  if  there  is  much  adipo!te  tisgue  deduct  it,  i.e.,  take  tbe 
weight  of  the  individuEtl  bufuru  hi:  bc^arti  to  ^ct  stout,  uiultiply  by 
3-5  and  Uie  re»ultatit  t>y  li  and  you  will  have  Uie  amount  of  albumen 
in  grains  that  he  will  Havb  to  consume  etich  day. 

Thns  a  man  oC  140  Iba.  x  3&  -  190  x  3  =  i,470  gre.,  tho 
UDOQot  of  albumen  to  be  talcon  by  htm  each  day. 

He  liasgoi  to  Icavt?  out  ;bl[  taoat,  tiah,  fovr],  game  and  eggs,  vrbicfa 
eootain  say  20  to  '2tt%  of  albumen  and  to  replace  them  by — 

Milk  oontainiug  3 — 1%  of  albumen. 


Cbeea«       

>> 

33% 

Puhies       

•1 

23% 

B«ftd        

II 

8% 

Oatmeal  and  otber  oeroal 

foods  

<< 

6—12% 

I     from 


Be  may  also  have  ^ardmu  vc^gutublcti,  but  thcao  ofbon  contain 
are  fractions  of  a  per  cent  of  albumen,  or  giu-don  fruit  oontainiug 
from  -5  up  to  1-0.  20,  or  30%  of  albumen  only. 

Practically,  tlieii,  he  will  have  to  replace  his  flesh  foods  by  mitk, 
£So,  puIkob,  bread  niid  corn  foods,  and  i-egard  garden  t'egetablea 
and  fruits  a»  paktikblu  but.  not  vury  nouriabiug  additions  to  thum. 

Obviously  moHt  of  our  fruits  contain  so  maoh  water  that  huge 
qnaniitieii  would  have  to  be  takun  to  get  the  necQMary  albuiuour  but 
this  docii  not  iipply  to  the  dnnser  Eruita  or  to  those  which  bavu  been 
4xie<i  Or  oouiprt:3Hed,  which  uiuy  ooubaiu  as  much  albumau  as  the 
foods  or  bread. 
80  our  man  of  UO  lb».  would  havo  to  take,  in  order  to  get  bis 
,470  grn,  of  albumen — 

10  oz.  bread      (   -     K^  of  albumen) — 341  grs.  of  oJbumBD. 
'  2  ojs.  oatmeal  (  -  I'ix )— 101   „ 

a  pinu  milk   (  -     3%   .,        „        )— 623    „ 

H  oz.  cheese  (    -33';^,    ,,        „        ) — 311    ,. 
I  o«.  pnhes  (     -  li^fe   „        „        ) — HI    „ 


^.470 


Total 


1,325 


'TkMM  p«rcontAgM  ftpply  to  tlioM  looda  wL«n  diy  b«funi  oooking;  vhea 
mBntioDod  in  tlio  ta^b  at  avMia  (urlbcr  on,  tliuy  are  »F  caant.'  wuigUed  with  ■ 
squBDtity  o(  water  which  dlmlntshM  tbelr  p&nontBge  \-Bloe. 
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and  the  roraiuiiiag  145  gcains  wiU  probably  be  mode  up  out  of  tli 
oerea]  oi*  othor  vegetable  produotn  ha  takes  u)  puddings  and 
gajdea  vegetables  aud  fruits  ordinurily  oongunied. 

Now  many  modiricatioat)  of  this  diet  nra  possible,  and  ibe 
plan  is,  I  think,  for  each  individual  to  take  that  which  suits  hia ' 
twto. 

Some  find  cheei^D  oonveiiii?nt  and  portable,  and  live  largely  on' 
breitd  Htid  cheofle ;  others  prefer  to  drink  a  lurge  quantity  of  milk  or 
to  take  it  with  other  foods ;  and  those  who  are  stout  or  inelioe  k 
become  so  will  have  to  skim  their  milk,  or  otod  leave  it  entirely  osl 
of  the  diet  Hat.  (tutiatitutta);  an  equivalent  ijuantity  of  pulooi,  which 
are  poor  in  fats. 

For  my  part  I  prefer  to  barke  almost  the  whole  of  the  siilistatKM 
Qiantioned  above,  but  1  vary  tbu  quantities  of  each  constituent  fiOB) 
time  to  time,  in  acnordnnce  with  my  feelings  and  preferences,  acdin 
summer  I  incUne  to  diniiniiih  ihu  pulBos  and  subsUtute  an  inonanS 
allowance  of  fresh  fruit  and  vegetables  for  them :  I  alao  aat  Mat- 
what  largoly  of  puddiuf^  and  of  rice  in  various  fomu  and  dishes. 

When  appetite  is  very  good,  which  generally  means  when  exv- 
eise  and  tresb  air  are  pleDtilvl,  the  quantities  of  the  more  noariahing 
foods  (milk,  cheesu  and  pul3e<i)  t^hould  be  dhniiiiahed,  Ixwanse  tbar 
place  i»  taken  by  the  increased  quantity  of  bread,  cereal  foods,  binli 
and  TogQbiiblt^s  thon  naturally  consumed,  and  eoavcrsoly  when  apEK- 
tite  in  poor,  milk,  chee»e,  and  pulseii  may  have  to  be  toereand, 
beoauHu  lean  of  the  other  things  aro  lakeu. 

If  these  points  are  not  attended  to  we  may  get  either  too  nndi 
Bttrogen  (urea  and  uric  acid),  as  shown  tn  fig.  ft&.  or  too  little,  villi 
gmaml  debility  iLnd  asthenia,  as  shown  in  the  early  piart  of  fig.  &t> 

But  there  are  diHicutties  in  the  way  of  this  diet,  and  the;  in 
chiefly  those  of  habit ;  for  by  many  years  of  gradually  chan^Df! 
custom  we  have  got  out  of  the  habit  of  eating  bread  stab  IB 
BuSieicut  quantity,  and  have  got  into  the  habit  of  eating  animtl 
tissues  to  exoesR,  led  away  to  our  ruin  by  their  stimulant  effects; 
and  these  habits  have  reacted  on  the  production  and  preparation  of 
our  foods,  so  that  our  bread-stuffs  and  cereal  foods  are  not  ao 
Dumeroua,  so  well  prepared,  so  pure  and  nutritious,  or  ttowell  kocrm 
as  they  ought  to  he  ;  while  our  animal  foods  ore  more  numeioiu. 
more  carefally  and  cxpenBively  prepared,  are  everywhere  thrust  on 
our  attention,  and  are  better  known  than  they  ought  to  be. 

But  habits  oanaot  bo  changed  in  a  day,  and  many  of  those  who 
rush  off  to  tr>'  and  change  them,  leai'o  off  moat  without  being  able  tfi 
get  into  the  habit    of  eating  suiheieot  cheese,  pulsas,  and  bmA 
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or  drinking  oroth«n\iac  coQsuming  suiQoicnt  miUcund  mmply 
~BtarTe  »a  the  result. 

Now  this  is  a  great  (JifflcuUy.  but  if  -we  look  it  squars  in  the  taee 

shall  at  onc(>  nee  Chat,  it  ir  not  an  i nsiipernble  difficulty,  for  it  is 

nblc  to  retrace]  our  Btcpu  iind  ^o  back  by  the  roatl  wk  have  come. 

id  exoept  iu  Ibo  case  of  a  tevi  people,  where  habit  has  become 

I  oatare.  thje  can  he  done  i^adttfilly  nnd  with  eare. 

Bread  atuffs,  cerent  iaoia,  pukea.  nuts,  and  the   nuuierous  foods 

itwl  from  these  can  be  gi-adually  incroased.  and  the  habit  of 

ting  then)  re  aoqiiirei],  MTirl  then,  when  it  in  clear  that  a  sufHciont 

li^uantity  of  th«8e  can  be  taken,  animal  food  can  he  rcdticed  and  left 

T;  an  in  many  other  thin^,  it  is  necesoary  to  walk  liefore  wo  can  run. 

There  are  *om8  who  wilt  not  alter   their  diet  however  easy  it 

kjr  become  lo  do  so,  and  of  thase  I  am  accuiitomed  to  say,  that 

if  Uieir  dheaju*  wa9  anytbini^  like  as  sovoro  oa  mlno  was  bcfoni  I 

altered  my  diei,  Ihcyvvoiilit  »oon  hnrl  the  neodssary  energy  to  make 

lbs  change. 

I  will  now  give  an  outtiue  of  my  own  diet,  which  serrea  to  koep 
my  urea  at  or  about  the  required  level. 

IkaucruT. 

Bcead  and  tout 8    nk 

BalUr 3   ox. 

PWiJdgo.  tuixod  witiikalt«ruul  «alt  Hi  os. 

Jua         l^oK. 

Hill:,  iucttidiDg  tlml  Idiktrn  with  porridgo    ■•         •■         >.         ..1    piot 

Soup  {contAining  poaK,  miUc,  and  buttor) 10  o& 

Braid       SJoa. 

PolnsMoooked           8   ca. 

BaUu 3  OIL 

Brwd  and  halter  pudcIinK 4j  os. 

TThiiiii Hox. 

Kft         tt  oe, 

ftwl        So*. 

intuoonTK*. 

Bntd   and    bult«r    laudwichas.    with  muataid  aud  areas  or 

cncnmbet 8  oa. 

Milk— warm  in  vrtnter,  cold  in  Kummor 4   oc. 

SsvoaiynBeoriiMcartMii  ebeoM        3   oa, 

SooDM S^oa. 

Bvtiar 9   os. 

Rice  pudding 4t  oa 

Pmil        5    OK. 

Sngir  with  tmic           i   om. 

HUk         6-1001. 


^B 
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TUi  WMiUMid  upoaabout :~ 

BtMd        Ut<a. 

Porridge,  rice,  uid  [teiu  «a  OCMdN^^ 18  ac 

Buttw ..        ■.        ■■        ..    7  M. 

UUk         M  M. 

Olwem If «. 

Willi  jiun,  Rii^r, poUttiMM,  &ud  (mil  Inftddltloii. 

Tbere  19  probftbly  here  quite  eDough  nitrogen  to  famish  437  pi 
ot  uraa,  wbluli  it;  31  ^n.  por  pound  on  my  ordinary  weight,  xoitX 
the  time  when  thene  <]uaniitie.i  were  weighed  I  was  excreting  dij 
ikfter  day  somowhvru  uhout  thut  quantity. 

Ou  tli«  other  baud,  it  is  quite  clear  that  when  ]  used  lo  Uk 
on  ao-oalled  ordinary  diet,  I  took  more  aniiufti  food  than  was  ti  ill 
necessary  according  to  pliyisiology.  for  my  urea  was  thou  oftto  tX  •« 
ftbore  500  grs.  a  day,  and  my  weight  about  the  same  as  al  pretenl, 
and  I  believu  thut  a  very  largo  number  of  people  are  doiug  the  siiaa 
thing  that  1  was. 

I  will  now  go  through  th«  meals  ^ain  and  point  oat  socne  a! 
the  ways  in  which  the  diet  can  be  varied,  and  I  may  say  that  I  dbts 
was  and  never  vnW  bo  a  good  broad  cater,  I  was  brought  ap  oa  W 
much  meat  when  I  was  young,  and  never  properly  acquired  th«^i 
of  eating  bread,  eo  that  1  have  had  diOicuUies  with  this  diet  idiidi 
some  people  would  never  have  to  encounter. 

Breakfast. — Breibd  and  toast  can  bo  varied  vribb  rolls,  9eaa«. 
baps,  oat-oakc8. 

Porridge  can  be  mode  of  variouB  meals,  eoarse  or  f1ii«,  of  qstlv 
oats,  H.O.,  or  hominy. 

Milk  not  eaten  with  the  porridge  !»  drunk  warm  in  winter  or  «oU 
in  summer,  but  many  pooplu  can  take  it  hot  beet. 

Lunch. — Boup  uan  be  mode  from  almost  any  vegetable  whbUu 
addition  of  miUc  and  butter;  receipts  may  bo  found  in  "  Maign 
Cookery"  by  Sydney  Lear,  Stanford,  London,  and  many  cooka  wiftj 
eoon  find  oiii  how  to  use  other  vcgotablos  In  lUc  tuuie  way. 

Many  of  these  soups   have  extremely   pleasant    and    de 
fiavoura,  and  offer  greater  variety  in  this  way  than  can  be  oil 
from  meat,  which  largely  overpowere  oUier  flavoors. 

Bread  uin  be  varied  as  above -mentioned,  and  biscuits 
Hubstitutcd  with  ub<:i:Hci. 

I^]IseK  require  long  cooking,  and  bancot  beans  mast  have 
Bkins  removed  before  cooking,  which  is  done  by  soaking  theni 
short  time  in  boiling  water  or  a  longer  time  in  cold  water  and  I 
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nibbing  tbem  off.  Pulses  should  tileo  bo  catcu  only  in  amaJl  guauti- 
tiee  «(  hnl  by  tboM  unoacustomed  to  tbem  as  they  may  oaufio  diar' 
rtuBik,  and  whan  insafflcieDlly  cooked  tboy  cuuhu  wiud  attil  dyspvpxia. 
Bioc  can  bo  varied  with  such  things  hs  barley  or  macaroni,  and  titese 
out  be  &nt  boiled  aud  Ibcu  fnad  with  buUur  luid  (onii  a  oourso  by 
tb0in»«lvi»,  with  which  a  little  potatt>  or  other  vegetable  may  be  eaten. 

K        i  take  no  more  of  thestt  liittor,  liuwL'Vvr,  th»ii  an  onliuury  muat- 

Vafeter  would,  ofttin  not  so  much,  while  the  barley,  macaroni  or  lica 
arc  aa  iiuportant  part  of  Ihu  mcikl  and  make  up  fur  my  »matl  powcm 
of  bread  eating. 

Puddioge,  tarts,  stewod  fruit,  Sx,,  caui  be  takou  in  the  &aiue  way 
as  by  meat  eatent,  and  my  diet  in  this  mattar  is  the  same  as  theirs. 
Cbeosa  may  be  ooti^dorahly  increased  if  Deoossary,  bub  I  have  not 

,      been  in  the  habit  of  eating  il  largely. 

B       Fnut  comes  last,  and  is  eaUn  freely  to  any  extent  £or  which  there 

Km  af^ite. 

^B      Uilk  if)  often  taJcen  with  the  pudding,  but  it  mar  be  taken  alone. 

~  Aflerttoon  Tea. — All  kinds  of  nice  vegetubiu  saiidwicbtut  can  be 
devisad  whiab  are  much  more  appetising  and  reTreahing  than  any- 
thing made  with  beef  or  mutton. 

j  Supper. — Vegetables  are.  »»  atiove,  oft«a  left  out  at  this  meal  (and 

iodoed  it  nill  l>c  seen  that  I  make  no  Rittcnipt  In  bvu  on  gudeo 
ngetablae)  in  favour  of  rioe,  macaroni,  scoDcs  and  bread  stufb. 
Puddings  are  the  same  as  thoBe  of  ordinary*  diet,  exeept  tluU  eggs 

I      tn  \eSi.  out. 

Fruit  IB  not  negleeted,  but  eaten  to  about  the  same  extenb  as  by 
nMai  eaters:  in  the  above-mentioned  suppur  it  eoosi»tod  of  straw- 
berries and  chcn'ies,  oream  and  »ugiii-  boin^  add^id  to  tbe  loi-mer. 

1  myself  make  but  hUle  use  of  uuls.  but  they  are,  uo  doubt,  ver}' 
valuable  foods  and  might,  if  necessary,  be  increased,  and  biscuits  and 
THiioui*  foods  made  from  thum  can  be  used  as  additions  to  the  diitb. 
They  hare  the  disadvauta^c  of  being  relatively  expensive,  bat  an 
inereasad  demand  would,  no  doubt,  soon  reduce  the  priee. 

It  thus  appears  that  I  live  ou  bread  aud  cereal  productt,  which 
migfat  be  varied,  if  nece-isaiy,  to  a,  much  greater  extent  Uian  is  above 
ii^caKd,  with  milk,  choo&c,  pulsus,  and  a  liberal  allowanes  of  butter, 
■ad  that  to  these  are  added  a  little  ve^t&ble  and  a  fair  quantity  of  fruit. 
GUtleo  also  may  be  obtained  in  the  form  of  powder,  aud  tf  the  diet 
is  not  wall  taken  so  that  uioru  olhumeus  are  required,  a  oerlain 
qoaoiity  of  it  can  be  added  to  various  puddings  and  prepared  foods, 
naatlyinoreasiogtho  amount  of  nourishment  thciy  contain ;  it  can  also 
be  made  into  ver)'  nioe  biscuits  by  the  foUuwin^  receipt — 16  os. 


«sa 
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gluten,  8  OK.  batlor,  4  oz.  sugar,  i  (uii  iiidobbod  for  tliiv  iufoHDalton 
about  glutCD  to  my  friend,  Mr.  H.  Higgins,  ot  C&mbridge.  who  has 
made  it  n  subject  of  special  stuily.  He  usos  gluton  flour  made  b; 
I^rwell  tiitd  Kliinof*.  Watcrtown,  X.Y.'  ^ 

I  think  ib  mu»t  bo  acknowledRcd  that  my  nilrogeu  is  mfficieo^ 
luid  could  uusily  bt;  iuoreosed  if  neoe»8ary,  aud  tliat  I  do  not  starrr, 
and  have  plenty  of  variety  in  food. 

Thoru  uro  souie  who  toll  us  that  they  CADDOt  digOKt  milk,  or  tlul 
they  fincl  it  very  contttipaling  ;  as  Ui  digeftllon  I  think  thare  am  ver^     \ 
(tiw  intlccd  who  cunnot  digo»t  a  fair  quantity  i(  lb  ia  taken  miicl 
'with  other  thingc),  &i  {porridge  or  pudding,  while   hardJy  oayoM 
would  be  fr«e  from  dlscomlott  who  drank  a  quart  of  it  by  itseU. 

As  to  constipntion.  there  ar«  few  things  more  constipating  than 
meat,  and  if  milk  ia  added  to  a  meat  diet  it  no  doubt  increases  ibiit  g 
oonstipfttiuu,  but  with  n  diul  auch  ats  that  given  above  there  m 
abundant  re&iduea  for  the  intestines  to  act  upon,  bo  that  oouti- 
patiou  isquite  rurc-.  and  thu  tukin^*  of  a  (air  quantity  of  milk  doMDA 
BoOioe  to  produce  it. 

But  while  most  uric  acid  troubles  ora  duo  to  introductton  cd 
uric  acid  formed  outside  the  body,  it  is  also  quite  po&ftiblo  to  auffur 
from  exceuH  uf  it  in  the  blood  if  the  foniiatiou  in  tbe  body  is  sxeeoTK 
and  if  all  that  i«  there  formed  is  not  excreted. 

Now,  as  uric  acid  is  alwa>>s  formed  as  far  as  wo  know  only  in  tlie 
rcUtiou  to  urea  of  I  to  95,  there  will  bo  no  esoe^sivc  (ormalioDof 
uric  acid  uiiI(>Hti  thuru  is  also  excessive  formation  of  urea;  unlctf. 
in  faot,  more  albumen  is  t&ken  in  than  the  body  reijuires  for  iU 
nutrition,  or  more  than  will  form  d'd  i^b.  of  urea  for  each  pound  ol 
body  weight  per  day. 

Bat  such  inoreaaed  intake  of  albumen  and  exeesBive  formation  of 
uiea  and  uric  acid  entail  aUo  inarca»od  formation  of  acids,  and  tbeM 
last,  by  diminishing  the  alkalinity  of  the  blood,  bring  about  defectirt 
excretion  of  uric  acid  ;  thua  excusiiivu  formation  of  uric  acid  ii 
goueroUy  accompanied  by  defective  elimination,  and  these  two  cansei 
worUog  together  booq  produce  an  accumulation  in  tho  body  which 
•nntnally  come)*  through  the  blood,  or  is  driven  oat  of  it  into  the 
fibrous  tissues,  pruduoiug  trouble. 

Now,  when  3-5  grs.  of  urea  are  produced  for  eaob  pound  of  bod> 
wm^i  per  day,  35  f^rv).  ol  urea  and  1  gr.  of  uric  acid  are  produced 
for  oMih  10  lbs.  of  body  weight ;  and  if  7  grs.  of  urea  am  prodi 


'lb be  vMaiued  in  Uiia  oouutry  from  WiuiMt  and  Co.,  08,  ClerkMxwoll  RmJ. 
■An.B.C. 


for  each  pound,  then  70  i 
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above  them  I  &m  forming  boo  much  urea  and  too  nmeh  arte  Ma3, 
«oine  of  which  T  tend,  o^ie«ially  in  the  cold  ficason,  to  store  or  retefai 
in  tb«  body ;  if  h  in  bstovr  bhem  I  bavo  lest  uroa  than  ia  required  for 
Ili«  bMt  conditioQ  of  uulriUon,  9tr«n;;(h,  and  power  of  endurance.     ■ 

As  regards  uric  acid  troubles,  howevor.  it  is  better  to  he  belov^ 
iheee  linos  thftn  a.bove  them,  bnt  it  in  best  of  all,  and  not  reaQy  verr 
dJBicuU  to  attibin,  to  keep  between  Ibcm. 

I  sbull  now  go  oa  to  describe  this  figure  and  explain  how  it  tru 
[  got  abovE!  the  lines.  In  this  figure  we  have  really  only  to  ngui 
the  two  curves,  the  unbroken  line  urea,  and  the  brokao  line  d 
strokos  the  lu'ia  aoid  ;  the  upper  dotted  line  the  blood  deoiiiwl  i) 
merely  given  because  I  happened  to  be  inrastigating  it  at  th«  liioe 
this  figure  waa  evolvin}*,  in  further  illustration  of  n-bat  I  biH 
already  said  on  the  Hubject  in  cha^Her  xii.  With  perhaps  ooe 
exception  on  March  10  the  blood  decimal  and  the  uric  acid  alvni7« 
more  in  opposite  diroetions,  and  that  one  i:scoptioa  i»  probaUjrto 
be  explained  ia  the  waj-  I  have  already  pointed  out  in  refenaee 
to  fig.  40." 

We  see  then  on  following  the  urea  line,  that  it  was  above  437 
grs.  level  on  March  3,  4.  u,  7  and  13  to  17,  and  again  from  SSnl 
to  2.3th,  that  it  WM  only  below  the  375  gr.  lino  for  two  da]*8  MV 
the  end  of  the  figure. 

The  uric  ncid  earvo  fell  most  below  the  urea  exactly  ok  Uidn 
times  when  urea  wan  highest,  March  2  to  G  and  11  to  16,  and  tiii 
means,  not  that  the  natuml  furmation  of  uric  acid  was  altered,  bd 
that  its  excretiou  was  hindered  and  diminiahed. 

Now  If  wc>  estiiimto  iImj  (]uanliti<^B  by  which  uric  acid  fell  short  al 
urea  on  these  days,  which  is  easily  done  by  adding  up  the  nuisliedl 
grs.  included  between  the  lines  of  the  two  curves,  thus,  say  8  pi. 
tram  March  2  to  (3  irtclusivo,  and  22  grs.  ^oi  March  U  te  17 
inclusive,  we  get  a  total  of  30  gr.  of  uric  acid  thus  kept  bock  amil 
retained  in  the  body. 

Subtract  from  this  the  qaantities  by  which  uric  acid 
urea,  namely,  rather  less  than  j  gr.  on  7th,  and  rather  luoro 
}  gr.  on  the  two  days  Ulh  and  10th  taiien  togetheV,  and  ^  gr.  eii 
18tb,  making  a  total  of  Ij  grs.  of  plus  excretion,  and  1'5  from 
gives  us  a  total  retention  in  the  body  of  SS'fi  gra. 

'  I  may  my  \vltb  ngard  to  the  aventf-e  liaight  of  my  blood  deetmal  -6S  to  ■!  u 
■tUW)),  thAt  th«gr«ftt  DUJorityof  tliUMr  I  at-c  miggripg  from  uric  acid diMMti lnW 
a  Vood  dvcuniiJ  «{  only  ■«  or  i,  uid  the  cnffnnom  diffonuine  Uiat  till*  bctot 
aJono  rniiii  makt:  ai  rc^ivrds  (uDctioQ.  QuCriUon,  and  the  pow«r  oJ  iMlAlni 
i^ciobtu  (iiMsaso.  U  obviouK  Ui  all  phyiiologiste. 


THMATIUHI. 


Oq  the  19th,  prohnJjIy  a*  the  result  of  Bomc  fluctiintions  in  acidity, 

I  took  some  alkali  on  the  ITtli  to  increa-sa  the  excretion  of  uric 
ftcid,  awl  this  w&s  unfurl uiiutuly  folluwiHl  by  a,  dJaoer  vrilh  wing  on 
the  ereoiDg  ol  18kh  aail  »omo  exposure  to  oold  wiuds,  I  hitd  a 
rheumuic  phftr}*ngitis  and  a  slight  similar  affoctton  of  the  larynx. 

I  nuLV  uiy  that  these  lira  very  cornnion  ufToctious  with  me 
when  I  bare  too  muoh  uric  acid  about;  and  a  little  exposure  to 
oold,  or  fluctuation  io  acidity  othei^iec  oausotl,  thou  euflicc  to  bring 
(bem  oo. 

Tboir  pathology,  a«  already  uxpIuitieJ,  is  that  of  ^out  of  the 

fibrous  tisfiues  in  iiny  pait  of  the  body  ;  they  are  iluo  to  a  coIlEiclioo 

at  uric  acid  ia  those  tiasucs,  and  are  relieved  by  anything  (alkalies 

«r  salicylates)  which  liiorcuatia  its  solubility  and  i-uuiovo«  it  from  the 

^^«ues. 

^H  Whott  I  havo  no  exceed  of  uric  acid  in  the  body,  neither  cold 
'    acids,  or  anything  else  will  produce  sudi  a  phai7iigitis  or  laryngitia. 

fttit  to  rt!iurn  to  lliu  dtory  ol  li^.  ti5,  \Vh<.'n  I  (elt  the  slight 
phoryngo-laryngitia  I  tried  to  get  rid  ol  it  by  taking  more  alkali,  but 
I  Kuppose  [  did  not  take  eTiou^h  to  counteract  th«  exposure  to  cold 
or  the  rise  of  acidity  produced  by  the  wiues  ;  in  any  case  tho  -trouble 
ineroafled  and  1  bugan  to  foul  mtbur  ill  with  a  rising  toinperature. 

I  then  decided  to  give  up  alkalies  and  take  salicylates,  as  wiUi 
rising  temperature  iKoir  action  would  soon  be  tha  most  eatisfaotory. 
I  know,  however,  that  this  was  a  ilangeitins  course,  for  tho  reaouns 
given  iu  chapter  xvi.,  and  that  I  should  undoubtedly  be  woriie  wheii 
the  alkalies  1  liibd  taken  and  the  salicylates  1  iutcsadud  to  take,  met 
and  came  into  collision.  But  1  bad  not  at  the  time  fully  appreciated 
the  ineaoing  and  extent  of  tho  retention  shown  in  tho  early  port  of 
tha  figure,  and  therefore  wrongly  concluded  that  I  bad  but  little  uric 
acid  in  my  liody  and  could  afford  to  play  with  it. 

The  result,  however,  wa.s  a  leaaon  which  I  shall  reiaember  for 
years,  aud  I  hope  it  will  instruct  many  people  bonidos  myself,  and 
Mve  them  from  making  a  similar  niiHUike. 

Un  thu  evening  of  19th  the  salieyUten  and  alkalies  mat  la  tba 
blood,  the  alkali&s  were  stiU  in  some  force  fixim  the  do«e«  bakan  in 
tile  morning,  and  the  (salicylates  were  ju8t  ooming  into  the  blocd 
from  the  doses  taken  later,  and  the  result  of  Lhiit  was  that  my 
pharyngo>lar)'ngoul  trouble  increased  and  extended  downwards  to 
the  trachea,  and  there  was  also  ailded  a  new  centre  of  inflammation 
in  tiie  ioteatines,  with  severe  pain  in  the  region  of  tho  umbihcus. 

With  this  on  the  20th  my  temperature  went  up  and  up,  first 

re  lOl''  and  then  above  102°,  ho  that  in  the  early  part  of  the  day 


* 
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I  was  too  ill  to  do  anything  but  lie  in  bed  as  quiet  as  my  oougli  woald 
allow  me  to  rmimiii. 

TowAida  evening,  however,  the  BflJicylrbtes  wbioh  I  ooniioned 
bogan  to  got  Ibe  best  of  it.     The  paia  in  tbu  cbeab  and  abdmson 
modarnted,  and  1  wiui  able  to  nat  aome  uleop ;  bub  I  woa  not  evea 
yet  over  my  troublHs,  an  at  about  4.0  a.m.  ou  the  tnortiiiig  oS  the 
3lBt  1  wok«  10  (ind  inystOf  with  again  very  severe  pain  in  the  chart 
behind  the  »torniim,  and  a  fi-equeot  and  painful  cough  (awule  gontof 
tho  trachea  and  bronchi).     Now  tb«  cxptnnittion  of  this  relapse  Wk> 
(airly  simple,  for  the  ealiaylntes  had  got  the  best  of  it  on  tho  previooi 
eveaiiig  with  tho  rtaiog  acidity  ;  but  iii  the  natural  coarse  of  eveoU 
there  would  be  a  fall  of  acidity  in  the  early  a.m.  hoars,  and  withihis 
the  dead  point,  as  I  have  called  it,  bctwc«n  alkalies  and  saticyliM 
would  come  oiict^  nior«  into  possession  of  the  field  (see  p.  <5S7)- 

I  aooordingly  took  oome  doses  of  ammonia  and  dilute  acids,  aid 
reinforced  the  salicylates  by  repeated  Hinn.1l  dosea,  and  in  the  orane 
of  an  hour  or  two  they  again  got  the  upper  band,  and  tbe  goat 
passied  off. 

But  while  the  struggle  tasttid  I  was  in  most  severe  pain,  and  bids 
frequent  cough  feeling  as  if  it  must  tear  my  chest  open,  but  wJlb  u 
axpocboratioQ,  and  1  lay  beyond  and  above  my  pain  In  oo  little  tmi 
of  dangci-  ta  life  itself;  for  though  1  hod  had  and  recover«d  from  a 
similar  tnicheo-bronchitis,  I  knew  that  I  had  in  this  case  done  whil 
was  very  foolish,  and  I  did  noL  finite  know  how  soon  my  drugs  wooU 
relieve  me,  or  how  miioh  damage  might  in  the  meantime  be  dou 
to  sbruoturos  of  vital  importaDCD. 

For  if  tbei-G  t»  one  thing  more  than  another  oertaiu,  it  is  thai 
thest'  aoule  urutiu  in^mmations  of  fibrous  tJMoeB  regard  neitlwf 
perHon-i  ifnr  places,  but  tend  to  epruad  along  such  fciasues  in  any  sail 
every  direction,  aSecLing  with  equal  iudiffarenee  and  inipArtiilil] 
both  vital  and  non-vital  organs,  and  I  was  uncomfortably  conscioiu 
that  close  to  what  now  (elb  like  my  blazing  red-hot  trnohoa  sail 
bronchi  were  the  fibrous  tissues  of  my  pericardium  and  heart. 

1  had  not  only  bhia  cuastaut  burning  pain  in  the  bDt]Cti>d  struc- 
Gures,  but  the  trachea  and  bronchi  were  as  sensitive  to  cough  as 
though  thuy  hud  tmuu  pounded  ivitb  a  hammer  for  half  sn  bonr 
Fortunately  for  itie  the  salicyliites  gradually  again  got  the  upper  liand. 
tho  pain  moderated,  the  cough  buoaiue  loose  and  efTuctujil,  and  tb( 
expectoration  of  large  wouthfuU  of  yellow  pus  gave  ocul&r  evic 
of  the  acute  inSammabiou  ihat  liad  been  going  oo. 

And  now  occurred  ii  repetition  of  a  result  I  hare  saveral  tintsT 
previously  seen  witli  salicylates,  which  wore  now  iu  poMOsaion  < 
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blood  an<l  gattinK  tbo  urates  into  aoltition  from  the  inflainod  tiMUM, 
and  tbat  waa  un  alternation  or  migration,  so  to  speak,  of  tha  gout 
from  tbe  (nvcheii  to  the  intestioe^  and  froin  tha  iuteatinss  to  the 
trachea. 

If  I  had  loo  uiack  clothing  o\-er  me  And  kept  the  ohsnb  very 
warm,  the  pain  woald  hegin  to  return  in  it  onoe  mare,  and  then  if 
I  threw  off  the  clothes,  so  that  theru  was  more  over  the  abdomen 
aod  leas  over  the  client,  the  cheat  got  better,  but  the  pain  in  the 
abdomen  tended  to  iocroase,  so  that  I  wax  forced  to  reduce  clothing 
altogether  and  keep  both  as  oool  as  possible,  and  then  salioylatcs 
acted  well,  and  I  wag  soon  comparatively  free  from  pain. 

This  was  obviously  bat  a  repetition  of  many  previous  experienues 
on  mywlf  and  othersi  an  to  the  off&ots  of  heat  in  proventing  the 

tSolraot  action  of  saltcyUtOtt  on  urates,  and  ao  prerenting  thoir 
relieving  nratic  irritation,  whether  called  gout  or  rheumatism,  as  I 
hafte  often  already  pointed  out  {see  chapter  xvi.). 
I  need  not  de:9cribe  my  convalescence  nt  length.  By  the  evening 
of  tho  22od  the  aalicylatns  had  complotc  command  of  the  aituation, 
the  pain  wns  all  none,  and  the  temperatore  was  falling  to  about  100", 
and  next  morning  it  was  almOBt  normal,  and  I  was  able  to  got  up. 
Only  a  cough  with  considerable  expectoration,  becoming  more  fluid 
and  lefts  tenacious,  a,nd  tbe  pasHago  of  a  confiidcmblu  quantity  of 
inocus  with  the  dret  actious  of  tha  bowels,  now  testilied  to  tbo  uxist- 
too  of  th^  inflammations  whioh  had  raised  the  temperature  and 
lioned  the  pain. 
U  will  Ih!  noted  that  tha  excretions  of  uric  acid  and  nren  in  fig.  65 
March  20,  21,  and  22  are  in  a  straight  linu,  and  this  is  due  to  the 
;t  that  on  thoso  dAyk  I  wa^  much  too  ill  to  do  anything  but  oolEoct 
le  urine,  and  I  oonnoqimntly  estimated  tha  cxorotion  of  these  three 
t9  at  onc«  and  dirid't^d  bha  totals  by  three,  no  that  the  actual 
LBXoretion  wos  not  exactly  us  shown  ;  probably  there  was  a  comparo- 
Iftfvely  Bmatl  excretion  of  uric  acid  OD  the  20th  while  the  salleylaCos 
land  alkali  wore  fighting  and  the  tnmperature  rising,  an^  a  muoh 
er  excretion  on  tbe  2lst  and  23nd  when  ihn  salicylates  got  full 
ror  and  were  removing  the  materies  morbi,  to  my  infinite  relief. 

in  body  nrd  mind. 

If  we  count  the  grains  between  the  onrves  of  urea  and  uric  aoid 

these  three  days,  we  find  that  uric  acid  axoeeded  its  normal  tola- 

to  urea  by  8  gra.  on  each  of  them,  or  24  grs.  on  iho  throo,  and  if 

le  odd  to  that  1  gr.  on  the  23rd  wo  have  an  excretion  of  25  gra.  out 

tbe  28j  grs.  kuowii  to  have  boon  retained  in  the  body.     Svblata 

[eatuA  IcUitur  efecHu. 
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Had  btic  ftnJicylatea  beeu  continued  a  day  or  two  longer  Ibo 
whole  might  httve  been  got  out,  &ad  the  ttil  of  uric  acid  tonard»  the 
end  of  thu  flgiiro  is  oqIv  what  (;oneni.lIy  ocfiuni  when  nalioylates  »n 
latt  off  (T  hnd  perhaps  bettor  explain  that  this  6guri>  is  but  a  put 
of  a  continuous  curve  going  back  for  more  ihftQ  four  months,  and 
that  us  I  kept  a  ruoord  of  the  totftl  of  relaia«d  uric  4M:id  day  after  dt,y. 
I  knew  pretty  well  that  tli&ve  was  little  or  oonc  in  my  body  before 
the  begtnniitg  of  March). 

The  rise  of  urea  on  the  33rd  and  34tb  indioaies.  I  think,  thai 
then)  WAS  some  defective  formation  of  urea  with  the  high  Uric  «>^ 
ou  the  Slab  and  22iid,  which  was  goon  mode  up  for  oad  pH«ed  act 
with  the  improved  eirculntion  on  the  'i3rd  nnd  34tb,  ja<it  as  I  bi^g 
sbowa  to  occur  in  the  ca8«  of  exercise  when  thvrc  i»  cxc««a  aS  uiic 
acid  ava}labIo  for  solution  in  thu  blood,  aiul  »l»o  when  Lhe  simtliriy 
produced  defective  conibuetion  uhich  we  call  Bright 's  disooM,  i< pot 
an  und  to  by  suitable  troatinont  (seo  p.  455), 

And  now  I  have  a  atory  to  tell  as  h>  the  way  in  which  I  cacae  lo 
have  tbu  high  urea  ahowii  in  tig.  I>5.  and  how  I  coDseqaently  caoMlo 
have  both  excessive  formation  of  uric  acid  and  its  deficieob  excre- 
tion, thus  accumulating  nearly  30  grs.  in  nty  body  with  the  diaaAnxn 
results  recorded  nbnvo. 

Just  as  the  last  (3rd)  edition  of  Uiis  book  was  io  pr^antion 
there  appeared  h,  very  inturesting  work  by  Dr.  Qeorf(e  S.  Keith, 
oallod  "  Plea  for  a  Simpler  Life,"  *  dealing  largely  with  diet  in«- 
tions,  and  giving  tv  iiiosl  inturesting  account  of  his  lifelong  ex- 
periences in  the  matter. 

From  thiH  it  appears  that  bo  had  also  been  a  giifferer  tica 
migroiQe,  which  improved  very  greatly  when  he  gave  up  butctui's 
meat  in  favour  of  fish,  fowl,  ganio  and  oggs  in  small  quantities. 

In  tluH  moKt  interesting  little  book  he  dissente  as  much  from  tbe 
old  remedies— blooding,  vomiting,  pui^ing,  and  sweating — as  freo 
the  now — stimtdautB,  tonics,  and  plenty  of  good  food  and  wint— ani 
believes  rather  in  a  middle  course — rest  in  bed,  water  hot  or  ooU  U 
drink,  and  little  or  no  food  till  there  is  some  appetite  and  power  ol 
digestion,  lie  narrates  not  a  lew  very  remarkable  recalls  with  tliit 
tieatmcnt  in  cases  of  cerebral  hemorrhage,  dyspepsia,  bronchitis, 
phthiiua,  and  especially  io  mental  disea«e8,  which  are  most  iI1te^ 
eating,  and  strongly  support  the  results  I  have  obtained  and  th* 
suggestiona  I  have  [imdu  with  reference  to  the  causation 
ment  of  these  diseasee. 


*  Adam  and  Charles  Bltuik.     Loudou,  IBM. 
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And  in  a  more  rwent  work.  "  Fads  o(  an  Old  Physician,"  1697, 

axleoda  liis  lir^menia,  ami  nientiooa  moi^  uases  and  more  ex- 
rioaeos,  and  be  also  compares  my  diet  with  liia  own,  poiuting  out 
t%  I  tukn  far  moro  food  than  ho  does.     Bat  though  this  is  quite 
I  aai  a  younger  tiiaa,  and  do  much  mora  work  ia  a  day  than 
be  does. 

Dr.  Keith  aUo  rather  SQems  bo  infer  that  a  great  part  of  the 
treatment  of  uric  acid  disease  is  a  ^mall  quantity  of  food,  and  that 
vbeo  this  is  attended  to  you  may  take  small  quantities  of  lisib,  fowl, 
tod  t«a  without  harm. 

I  i]aite  agre«,  as  fig,  G3  showa,  that  excess  of  nitrogon  or 
klboiDOn  from  any  &ou^<^e  will  eveatually  produce  troubla,  for  it 
will  produce  f>xne«aivn  formation  of  uric  aoid  as  woll  a^  dofoetivc 
Moretion,  as  io  Ihiu  figure :  hut  I  think  tliat  where  no  excess  of 
nitroigen  is  taken,  ^eater  freedom  from  urto  ocit]  disease  and  far 
batter  physical  powers  will  be  obtained  by  getting  that  uitrogeo  or 
•Ummen  from  itubstanoes  which  do  not  already  contain  iiHc  acid 
erxanthia  :  aud  that,  though  Dr.  Keith's  experiences  of  giving  up 
neat  and  substituting  fish  aud  fowl  have  bueu  [avourablu,  hu  has 
Ividenlly  not  had  complete  immunit])'  either  from  headache  or  from 
fpat,  and  h«  would,  in  my  opinion,  have  hhd  much  more  complete 
Bnmnaity  from  both  if  he  had  obtained  the  nitrogen  required  for  a 
{lb}  siological  sllowaocc  of  urea  from  sources  which  wero  entirely 
fcee  from  the  pmson,  and  if  he  did  thin  he  might  eab  any  quantity  of 
aBnuDon  necessary  for  strength  and  Dutritioo  without  the  least  fear 
«(  harm. 

And  DOW  I  come  lo  the  causes  which  led  me  to  take  too  mooh 
•S>umen  and  to  suffer  »o  severely  as  already  recorded;  in  "I'ads 
ti  «D  Old  PhysiciaQ."  Dr.  Keith  refers  to  another  work  on  diet, 
by  Dr.  Dowey,  of  Meadville,  Pcnnstytvania — "  The  true  Science  of 
Living :  "  '  aod  the  chief  point  in  this  book  is  that  temporary  com- 
plete starvation  till  there  is  once  more  a  healthy  appetite  is  the 
be^t  cure  for  a  host  of  dyspepsias,  debilities,  depression  menial  and 
bodily,  headaches,  and  numerous  other  troubles,  and  that  for  similM 
leo  »evere  disturbances  of  nutrition  the  great  remedy  Js  to  leave 
Dot  the  hroakfast,  so  as  to  givo  t)ic  stomach  a  long  rest  of  sitteeo 
boon  or  more,  witli  the  object  of  allowing  it  bo  rucupuratu  and 
iQlate  socretione  after  the  last  meal  of  the  previous  day. 

It  BOcms  from  internal  evidenae  in  Dr.  Dewey's  book,  a  copy  of 


Kesry  Bill  I'ulflishing  Compftoy  iwd  J.  A  J.  Burapiu,  Litait«d.  Oxford 
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wliicb  I  owe  to  the  kindoesaof  Dr.  Koitb,  that  his  plans  bare 
oompletoly  successful  in  &  targe  number  of  cMCe,  uid  it  seema  to 
that  his  logic  is  ananRvrerahle,  and  lli&t  in  hia  maia  oonteotiona  ia 
m  pDrfccttj  ri^bt. 

Haviiiff  arrived  at  ihio  cancluRion,  I  prooeeded  forthwith  to  pal 
the  matter  to  the  test  of  uxpurience  by  ptaciog  myBcU  on  two  mtili 
a  day — that  is  to  say,  I  left  out  rny  breakfast,  and  tlie  result  n* 
that  I  ate  such  a  good  lunch  at  1.0  p.cn.  that  it  was  impossible  to 
take  anytliiiig  moro  till  dinner  Unic,  7.30  or  8.0  p-m.,  so  tfau  1 
reduced  niyt;e1f  at  once  from  four  meals  a  day  to  two. 

The  rstult  wam  L'xactly  what  Dr.  Dewey  deiscribes.  I  felt  et< 
tremely  bright  and  well  in  the  morniDg,  and  capable  of  ivj 
good  TCorlc,  both  mental  and  bodily.  At  1.0  p.m.  I  bad  km 
btinger,  even  for  dry  bread  ;  uich  honfjor  as  t  had  not  experieneed 
for  jrnts.  After  lunch  (breakfast)  I  felt  a  little  bit  doll  and 
occasionally  »1eepy.  and  the  tnental  work  of  the  Unit  hour  or  t«o 
after  it  was  not  as  good  as  usual.  About  5  o'clock  p.m.,  1  vw 
very  thirrty,  and  had  to  have  a  drink  of  water,  but  there  wu  oot 
the  leaul  detiira  for  food  till  Beveral  hours  later,  though  by  7.30  or 
8.0  p.ni.  I  wa8  able  to  manage  another  fairly  good  m«aJ ;  tad 
thus  my  meals  automatically,  so  to  speak,  reduoed  themselves  H 
two. 

The  effect  of  this  ohange  of  meal  times  wia,  I  think,  mii{tiM' 
tionably  that  my  stomach  and  intestines  did  bettor  work,  Lbe^^ 
of  the  abdomen  diminished.  I  think  tram  the  absence  of  uo 
rosiduee  and  the  comparative  absence  of  flatus. 

The  fsces  diiiiinished  in  hulk,  and  I  exporienoed  a 
stimulation  o[  nutrition  und  strungth.  The  quantity  o(  food  takn 
was  somewhat  increaaed,  and  urea  and  acidity  went  ap  in  spite  of 
my  eomcwbat  fooble  attempts  to  reduce  the  quantities  taken,  and  W> 
doubt,  having  a  good  appetite  at  1.0  p.m.,  I  took  more  palses 
than  I  should  have  taken  on  the  four  meals  a  day  plan. 

.\a  H  reftuh  of  all  this  I  got  bi^h  urea  and  acidity,  and  exoesiin 
formatiuu  of  uric  acid  ooriTCSpondiog  to  the  ezcese  of  area,  and,  tf 
fig.  66  shows,  retention  of  urie  acid.  The  rest  of  tbc  story  has  beee 
told. 

The  result  then  was  to  leave  on  my  mind  no  doubt  that  io  Dr. 
Dewey's  plan  of  two  meals  a  day  in  place  of  four  we  have  a  tDOsI 
powerful  stimulant  to  digestion  and  nutrition.  I^estion  b  nun 
perfect,  just  aa  with  bettur  appetite  one  would  expect  it  to  be,  anj 
nuUitioii  is  etimulalod  ;  the  fire  burns  more  brightly  and  oomhostioa 
and  absorption  are  more  perfect. 
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That  it  led  me  into  so  great  misfortune  woa  no  fault  of  the  plan, 
at  was  due  to  my  own  foliy  in  flllowing  ray  relatively  bugo  appetite 
to  fall  to  work  on  aaeh  bighly  nitrogciioiiH  food  as  palws,  cheese, 
aati  milk,  which  were  appropriate  eaough  for  the  more  feeble 
digeetioJi  Atiil  lessened  iippetitc  and  nutrition  of  four  meals  a  day,  but 
eoDtained  far  too  wuuli  uitrogeu  for  the  stimulated  appetite  and 
natrition,  and  improved  digestion  and  abeorptinn  of  two  mcaba  day. 
If  I  had  let  my  new  appetite  have  its  ding  on  lesn  nouriahing 
fnitlfl  and  vegetables,  mid  l^ikuu  only  my  ordinary  allowiuioe  of 
pvlaee.  milk,  and  chtitiHe.  all  would  hitve  been  well,  and  fig.  Ho  would 
iiATer  have  l>oc>n  evolved  or  published,  and  f  should  have  escaped 
much  pain;  but  it  in  through  tbeflc  thini^  we  learn,  and  I  have 
kamed  a  vary  great  deal  from  this  absrp  leaaon  in  diob. 

Fir»t  of  all  I  have  learned  exactly  bow  two  iiteuls  a  day  cures 
dyspepsia,  and  the  headachee,  mental  dcipreseion,  Ao.,  dependent 
Upon  it. 

My  verttiet  is  that  the  dyxpepsia  ig  cured  Just  as  Dr.  Dewey  says, 
by  resting  (be  stomach  and  enabling  it  to  do  much  better  work,  and 
that  it  is  prepared  Co  do  this  is  shown  by  the  presence  of  keen 
hunger  otherwise  qmtc  unknown,  f  certainly  had  not  experienced 
SQch  dry  bread  hun^or  as  I  call  it  for  yttars.  If  anything  wilt  de- 
monstrate the  insane  folly  of  atufHng  a  dyspeptie  Btomacli  with  fresh 
food  every  three  houra,  uu  experience  of  thia  kind  ought  to  do  it. 
Then  the  care  of  the  headaches,  depression,  &c.,  is  the  simple  result 
of  the  stimulus  to  digestion  und  nutrition,  (or  ueidity  and  iir^  ritm 
u»d  the  blood  is  promptly  (ii.!(  niy  ca!«3  showod  only  too  ctToctiially) 
oteorod  of  uric  acid,  and  this  no  doubt  !»  still  more  marked  in  Dr. 
Dowey's  patienu,  as  they  are  given  animal  flesh  in  any  quantity 
«ocl  in  any  form  tKuy  like.  With  guch  Etimulation  it  would  be 
quite  impoHEiible  for  any  tirie  acid  to  get  into  the  blood  and  ramain 
^lero :  benoo  headache  and  mental  deprocuiioEi  vanish  and  lemaio 
pbseat  as  long  as  the  stimulation  laats. 

But  these  pntients,  while  thue  taking  meat,  are  introducing  nric 
ncid  in  their  f<tod,  a^  wi>ll  a.*  fonning  it  in  their  body  in  cxoeas,  and 
thoy  are  retaining  it  in  large  quantities  from  lx)th  sources ;  and  if  at 
any  time  the  stimulation  of  t^vo  meals  a  day  falls  through — if  any 
accident  or  shock  depresses  them  beyond  the  power  of  two  meals 
to  revive  them — ^thon  I  do  not  envy  thorn  the  result  that  mast 
eosae  from  all  the  store  of  uric  acid  they  are  thus  acoumuUiting. 

I  should  Diontion  that  it  was  no  doubt  partly  beuausc  I  gave  up 
or    became  irregular  with    my  two  meals  a   day  about    March  17 
td  18  (fig.  65)  that  I    got  the  uric  acid  through  my  blood  and 
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Rufforool  from  th«  gout  and  olhor  brouhlos;  hut  mf  bxpeimct\ 
showB  that  my  uric  acid  was  not  destroyed  or  burnt  np  by  tbo  im- 
proved  iiutritioii,  IjuI  wum  iitLT<:ly  retained  id  tbc  body  nadir 
fEfit  into  tbe  blood  when  the  conditions  were  favourable  for  this.  Ati 
Y)t.  Dewey's  pativiit»  would  have  boon  worso  off  than  1  wa«.  for  tbiy. 
were  introducing  uric  acid  with  their  food,  as  well  as  forming  it  ii 
'  excess  and  rctuining  it. 

While,  therefore,  I  quite  appreciate  the  value  of  Dr.  Dewey's; 
of  two  mealft  a  day  as  regards  the  treatment  of  ifastric  f«cb1 
debility,  and  dy^epsia,  thut  plnn  does  not  in  any  way  pr«TMl 
tbe  evil  efleots  of  uric  ouid  ud  the  body  and  blood ;  but.  acting  *a 
a  stimulaut  to  outrition,  it  keeps  the  blood  clear  so  loog  as  the 
stimnlatioii  laKts.  But  if  this  plan  is  used  in  corubinatJon  with  » 
uric  acid  free  diet,  and  if  pro|M!i'  piocftutions  are  taken  to  avoid  the 
oonaumption  of  excow  of  albumen  in  the  unaccustomed  pleason  of 
satinfying  a  keen  appetite,  one  may  obtain  freedom  from  iirie  ftod 
both  for  the  pi'esent  and  for  the  future,  in  that  there  is  neithsr  «■ 
eussive  formation  nor  unnecessary  iatroduotion,  and  this  wiUionl 
eacnficing  any  of  the  advantages  arising  from  ihfi  stitnolui  W 
diRttstiou  and  uutrition  of  two  meals  a  d»y  in  place  ol  four. 

It  may  seem  extraordinary'  to  those  who  look  at  the  msJi 
merely  from  the  outside,  that  almost  the  only  danger  attendtnl 
un  taking  two  meals  a  day  iu  place  of  four  is  that  of  nver-esltif 
yourself. 

As  a  result  of  tbc»c  oxpcrioQcea  in  my  own  person,  1  now  lukt 
use  of  Dr,  Dewey's  plao  for  those  of  my  patients  who  suQier  fiuot 
dyB[K!p6ia  and  detieient  appetite,  and  would  Ihue  be  in  an  tu- 
(avourable  condition  for  beginning  a.  uric  acid  free  diet. 

Such  a  case  cannot  take  milk,  has  dyspepaia  froni  cheoao.  sod 
terrible  wind  and  pain  after  the  siusJlest  quantity  of  palsee;  btt 
sftur  B  few  weeks  on  ordinary  diet,  with  only  two  meals  a  Hmj. 
appetite  is  so  rnuoh  better  and  digestion  is  so  rigorous,  that  ill 
the  above  foods  can  ofton  bo  treoly  taken  and  easily  and  painlesaly 
digested. 

It  is  a  good  rule  to  cat  slowly,  for  man  does  not  lire  by  what  be 
eats,  but  only  by  what  he  digests.  Thus  vegetable  food,  if  not  mil 
ohnwod  aud  niij^ud  with  saliva,  ferments  instead  of  digesting  airi 
n^uif  Ro  much  in  taJceti  as  to  dteteod  the  stomach  digedtioa  may  be ' 
brought  to  a  stand,  and  fermentation  and  putrcfiuition  may  take  its 
place.  In  both  these  ways,  then,  eating  slowly  wit)  do  good  and  pre- 
vent harm,  and  it  is  quite  poxsible  for  a  man  to  be  better  iKtnrtihid 
ou  a  little  food  eaten  slowly  than  on  a  ^rc-at  dval  eaten  qtiidd) 


I  have  also  seen  ftovenU  ca«u«  wheru  people  appeared  to  be  under- 
nourished  on  my  uric  acid  free  diet  taken  in  (our  meals  or  mare 
in  thu  day  ;  bul  wbeii  tbo  »!iiiiu  (tiods  and  Clio  8am«  ({uautitiBH 
havu  been  takon  in  three  meals  a  day,  or  aometimes  better  slill  in 
two,  they  havo  witb  boUfir  appctito  done  better  digestive  work, 
have  ttbtiorbed  more  of  it  into  thoir  blood  and  pasflcd  less  of  it 
tiirongb  them  undigested,  and  oonaequently  have  been  much  better 
nouriahed.  It  h  quite  possible  h,I»o  to  be  underMiourisbed  from 
Ibe  above  vuusca  when  the  quantities  of  alhuntcnn  swaillowed  are 
eonsiderably  in  excess  of  tboso  required  for  body  woigbt.  Theao 
|ieople  may  starve  and  din  as  Dr.  Dewpy  (previoua  reference)  shows, 
not  from  wautof  food  but  from  digestion  being  constantly  ov«rpow«r«d 
by  its  excess.  Then  again,  a  diet  which  oonsii^ts  bo  largely  of  fruit 
hud  vegetable  products  will  keep  the  blood  well  supplied  with  alka- 
lies,  and  CO  all  tho  uric  acid  which  id  formed  will  remain  in  solution 
and  be  excreted,  and  thern  will  bn  no  storage  or  accumulation  in  the 
body,  and  not  only  will  tlieru  be  no  storage,  but  the  stores  and 
accnmalationa  Uid  down  on  the  preceding  ordinary  diet  will  be 
((tftdunlly  got  into  solution  and  pasBed  out  of  tho  body. 

[n  all  thtne  wnyn,  then,  wo  shall  get  the  uric  acid  in  the  body 
tnd  blood  under  our  control,  and  so  long  as  we  keep  up  Ibis  eon- 
krol  we  shall  find  Unit  we  have  prevented  the  diseases  which  are 
due  bo  its  presence  in  cscghs,  and  this  is  the  taal  nad  uUiuiato 
test  of  the  truth  or  falsyhood  of  ftll  that  I  have  said  on  the  Buhjeol. 

Before  going  further  there  is  one  good  old  fallacy — the  off- 
spring ot  iuiperfect  obaervation — to  wliicli  I  must  again  devote  a 
little  aUention. 

Sovoral  years  ago  {Brit.  Med.  Journal.  1888,  vol.  ii.,  pp.  10  and 
II)  1  pointed  out  that  Sir  A.  Giurod  hiid  fallen  into  an  error  of  some 
importance  in  his  urgument  regarding  the  results  in  a  table  which 
he  quotes  fiom  Lehmanii. 

From  tbia  tabic  it  may  be  seen  that  tho  uric  acid  urea  relation 
on  ft 

Mixed  diet  is  1  —  S9. 

Animal  diet  1  —  36. 

Vegetable  diet ,       1—23. 


I 
I 
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And  Sir  A.  Garrod  drawn  from  this  che  inference  that  uric  acid  Is 
not  80  much  inllueiiccd  by  tbu  nut-urv  of  tbc  food  as  urea  is,  and 
further,  that  animal  diet  does  not  iQcroase  the  formation  of  urate, 
at  rather  the  reverse,  while  a  vegetable  diet  does  increase  it. 
)ul  these  ficares  refer  only  to  short 
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tberefore,  to  excretion  merely,  and  toll  us  aotbmg  whatever  itbcnl 
ftumatiou  and  introduction. 

Undoubtedly  tlio  first  cftucl  of  animal  diet,  fte  of  urie  acid  ileail, 
Ir  to  diminifili  the  excretion  of  nric  acid  b«ca,nite  it  raises  the  acidin 
of  Lbu  urine  and  dimininhvs  tbc  ulkaliaity  of  thu  blood  (p.  lOT). 
and  conversely  a  veget»ble  diet  increases  the  excretion  o(  urolt 
bacauso  it  low«r»  acidity :  but  if  t-husc  iuveetigabious  hod  beM 
continued  for  weeks  and  months  straight  on,  ic  would  ban 
been  «»:»  Lhab  the  diminislicd  uxciotion  on  aotnial  diet  would  have 
been  balanced  later  on  by  a  plus  uxcretion  of  more  Uuui  tht, 
equivalent  amount,  und  the  plus  excretion  on  vegetable  diet  would' 
gradually  have  fallen  towards  the  level  of  formaliou,  ] — 35  or  1 — 40. 
when  all  previous  accumulationii  had  been  removed. 

As  a  uiaUer  of  fact,  formatiou  never  varied  in  relaiion  to  urea 
one  jot,  being  the  whol«  time  at  or  about  I — 35  or  1 — 40,  only  on 
aaioial  diet  part  of  iho  urate  formed  and  introdueod  failed  to  bi^  ex- 
creted and  was  kept  Itack  and  retained  in  the  Lwdy,  wttilu  on 
vegetable  divt  some  tittle  urate  previously  forunsd  obtained  eDOB 
solvent  alkali  to  effect  it»  solution  and  Hxci-etioo. 

The  figures  are,  I  doubt  not,  perfectly  correct,  and  agree  in  evnj] 
way  with  my  own  results;  they  refer,  however,  only  to  abort  per 
of  time,  and  owing  to  the  prevailing  idea  of  excesiuve  formatioo  i 
urate  Ibe  oonolusions  drawn  from  tboiu  are,  ]  believe,  orroneoas  in 
the  extreme  {aee  also  p.  75). 

Licbcrmoister  {Vortctumjen  titer  Sp^culU  Patholoffu  u.  "Diarofit, 
vol.  ill.,  p.  42)  falls  into  similar  error,  as  he  says  (my  translation)  io 
early  times  it  usod  bu  bo  thought  that  in  gout  one  oQfjbl  to  limit  the 
use  of  proteid  substanceet  as  nioch  as  posaiblt.-  iu  order  to  put  a  tlop 
to  tlie  oxcfiBsivo  formation  of  uric  aeid.  One  forgot,  however,  in  \ 
taking  this  simple  view  of  the  matter,  that  it  \*  not  of  much  ecu- 
aoquoncc  how  much  nitrogenous  matoiial  ib  oxidised,  but  oolj 
whether  it  i&  more  or  leas  completely  oxidised ;  and  ho  goca  cm 
to  say  a  hoalthy  ninn  cxcrotoH  so  much  ur«a  and  so  much  ntic 
acid  in  twenty-four  hount,  but  an  inoreas«d  consumption  ol  proteida 
increases  to  a  corresponding  entcnb  the  urea  but  nut  the  uric  acid. 

That  is  to  say,  he  infers  that  becanae  the  excretion  of  urate  is  not 
increased  by  a  meat  diet,  roUiiivoly  less  urate  is  formed,  or,  b6  bt 
would  probably  put  it,  it  is  furtlier  oxidised  into  urea  and  got  rid  d. 

The  real  faub  is,  1  believe,  that  urate  is  formed  in  proportion  to 
urea  just  as  it  is  on  any  other  diet,  and  animal  food  aliM  iutrodtion 
9omc  umtc  ready  formed,  bat  excretion  falls  short  of  formation  and 
introduction  owing  to  rising  acidity,  and  some  pan  of  that  forutd 
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and  iotroduced  is  held  bade  in  Ihe  body,  and  can  be  washed  out  and 
produced  at  any  future  time  hy  admiuiateriof;  a  dose  of  salicylabe. 
alkiUi,  ox  other  solvent  |huc  fii;.  G5) ;  or,  if  tlie  curves  of  ei^cielioD 
are  watched  RufSciontly  long,  it  mmy  come  out  of  itself  when  from 
some  natural  cause  the  acidity  falls. 

1  think,  therefore,  that  ouce  for  all  we  uiay  free  our  luiads  from 
this  bosboar  of  formatioQ,  oxidation,  and  other  more  or  less  theo- 
retical inyth»,  and  bclievo  that  for  all  practical  purposes  uric  acid  is 
always,  and  on  all  diets,  formed  in  tlie  relation  to  urea  of  about 
t — 35,  while  certain  food^  also  introduce  a  more  or  leas  important 
qoantity  of  uric  acid  or  xanthio  ready  formed  (for  some  intet-eel- 
Ing  results  obtained  by  adminiRtcring  hj'pox&nthin  to  animals,  sm 
L»a.  "Chemical  Basis  of  the  Aiiiitial  Body,"  p.  182,  and  oompaM 
this  will]  niy  remarka  in  oli.  liL,  p.  I13J. 

I  am  interested  to  see  in  this  connection  that  a  recent  writer 
ID  tfao  Journal  o/  Phytiolo-jy  (vol.  xxii.,  p.  146),  W.  J.  S.  Jerome, 
^vee  as  one  of  Iuh  concliiaionii  after  an  in%'u^ligation  of  the  subject, 
that  the  daily  output  of  uric  acid  u  probably  due  to  the  lar^fer 
or  smaller  amount  of  the  alloxur-holding  liodics  {i.o.,  xanthius 
ktworbcd  Irom  the  food ;  Ihia  couclusiou  bviug  practically  ideutical 
with  (hat  I  have  drann  from  my  own  rtKcarches  published  in  the 
ume  journal,  vol.  xv. 

Seo  also  tho  New  York  Medical  Juanvil.  1896,  vol.  ii.,  p.  57B«  for 

the  record  of  toxic  symploins  produced  iu  a  rabbit  by  the  administra- 

UoD  of  bypoxantbin  in  tlie  food.    I  huve  often  produced  sooio  tiiniilar 

fcmntomR  in  myself,  and  I  have  not  the  least  doabt  that  I  could 

reproduce  ihcm  in  anyone  who  would  volunteer  a  corpus  vita  for  the 

»urpo«e. 

H     Oxidation   is  no  doubt  important,  and  oxygon  is  oeeasionally 

^beful,  and  I  have  consumed  a  lot  of  it  pxperinien  tally.     When  I 

BMOftited  to  raise  the  acidity  of  the  urine  aiid  diminish  the  alkaEinity 

of  tfau  blood,  I  cloarud  thai  fluid  of  uric  acid  and  no  doubt  improved 

nutrition,  conibustioii  and   metabolism ;  but  it  is   not  nearly  ao 

powerful  in  tliJK  way  m  a  few  fiacltons  of  a  grain  of  niercuiy,  m-  one 

of  tlM  Ruhfl.     And  [  do  not  for  a,  moment  bcHeve  that  all  the  uvytjen 

and  oxidation  in  the  world  will  alter  In  the  Itusl  the  relative  furma- 

Lion  of  uric  acid  and  urea  in  the  human  liody;  and  the  diteascs 

(rom  which  we  sufler  have  often  far  more  to  do  with  inlroductioa 

an  formation. 

V/helber  urio  acid  will  bo  excreted  in  the  relation  1  to  ^6  is  » 

italty  difTeronb  qucHtion,  lor  uxun.-tion,  a»  I  huve  pointed  out.  cftD 

cd  at  pleasure  in  almost  any  direction,  and  within  very  con- 
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flidvrablc  liinit«.  And  it  is  \>y  tokJog  excretion  09  pi-oof  of  (ormttKO  | 
that  the  authors  above  quoted  have  (alleu,  I  beliove,  into  Banos 
error.  I  do  not  aasort  th&t  uric  aci(1  is  never  foriued  in  excettol 
the  relation  to  urea  1 — 85  ;  my  experience  is  too  umall  to  carry  cmIi 
a.  propo«ilioa;  but  I  du  asuvrt,  of  «L1  the  diseaftOB  of  wbiob  1  hin 
written,  in  so  far  as  they  are  due  to  uric  ikoid,  that  tbey  are  daeto 
its  ucciuiiuIutioH  ill  tbo  body  Iroiii  largo  fommtion  aud  iutroduetioo 
and  failure  of  excretion  ;  that  T  have  never  met  with  nny  evidiicoe 
of  furmutioD  in  uxco«s  of  Ihv  ikbovc  ratio  bo  urea,  or  any  rtMualo 
tbink  that  all  the  urate  I  have  met  with  oould  not  hare  beeo 
accounted  for  by  failuro  of  excretion. 

For  my  part.  I  return  without  hesitation  to  the  doctrine  of  eirij 
tiuicH.  and  fi^hl  uric  acid  diKcosc  by  rcduotug  tho  introducttoc  cf 
uric  acid,  aud  whci'e  oecassary,  its  formation  also,  b«liuvtag  Ibattbt 
clinical  ohseni'ation  of  Culleo,  "  that  ^ut  seldom  attacked  pereons 
employed  in  oontttant  bodily  laliour,  or  those  who  live  uiucli  upon 
vegetable  diet,"  in  a  mora  valoabto  guide  in  treatment  tbao  maaj 
more  ruoont  oonclutiiona  founded  on  imperfect  obun-atioDB.  Vit 
now  know  that  constant  bodily  labour  facilitates  exorctioa  (fig3-S9 
and  40),  while  v»gu(able  diet  iliininitihos  introduction  as  v«ell  u 
facilitating  excretion. 

I  have  now  (vlso  the  bcsl  of  ull  proofs  of  the  oorrectDeeB  oi  o) 
reasoning  in  pnicticully  complete  imicuuity  from  a  disorder  whitti 
formerly  tbreat-Gned  to  interfere  seriously  with  my  work. 

Such  a  result  mu»t  speak  for  itself,  even  if  Ibe  theory  on  vbicb 
its  c!ipIanabioQ  is  founded  is  declined  c^'snbually  to  give  placoto' 
belter  ouL-,  tho  product  of  still  wider  knowledge. 

The  late  ProFt'ttaor  lluinpbry  says  [Brithlt  Mtdieal  Jonmal,  18^ 
vol.  i.,  p-  513)  that  G2  per  cent,  of  the  agod  take  but  little  aoiml 
food,  and  1  should  Hnk  tbia  with  Cullon's  observations,  and  Ibt 
very  deadly  clTuotA  of  many  of  the  diaeaftuv  mentioaod  In  previooi 
ebapters. 

In  altering  diet,  however,  it  is  necessary  to  exercise  some  con'. 
especially  lu  regard  to  the  amount  of  urate  that  may  be  stored  a 
the  body.  In  6,  mau  of  middle  age  or  beyond  it,  who  bos  hvA 
heartily,  without  stinting  either  meat  or  wine,  there  la  sure  to  b<  t 
lar^K  oollcction  of  urate  in  the  body;  and  if  \\\n  animal  food  li 
reduced,  and  his  acidity  runs  down,  this  will  be  dissolved  oat  and 
flood  bis  blood  ;  for  wovks  and  months  chorL-  may  be  a  plua  exci^ 
tion  of  ui'ate,  and  its  results  will  be  more  evid&ut  than  pleasant ; 
will  won-y  you  with  continual  comp1uint>)  that  be  is  getting' 
thai  he  itt  dyin;;,  that  he  has  headache,  depression,  Ac.,  and 
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n  talk  of  suicidu.  Siniilurty,  io  cases  which  have  been  put  on 
bat  I  rei^rd  as  the  most  dangerouu  of  ull  iiiuduru  diot  cures,  that 
meat  &ikI  hoi  watur.  it  t«  wiser  to  go  slowly  and  get  thRin  knck 
□ally  on  CO  onlin&r>'  Henh  diet,  and  then  from  that  on  to  u  urio 
diot  wit)i  vi}RcUbI(^d  and  fruits;  but  to  ninke  a  sudden 
on  to  this  lattcsr  at  »iicy  may  bring  about  severe  urioaeidmnita 
ad  collti>mia,  with  high  blood  presHuio  aud  fl.1t  it«  most  serious 
esalts,  eapeciiiJly  in  those  who  are  no  longer  young.  Ta  all  ciisea 
Iso  it  is  necessni-y  to  see  th&b  nutrition.  &trcngth  and  power  of 
odunuicA  are  quite  as  good  on  the  new  diet  as  they  were  on  the 
Id ;  in  the  majority  of  oanes  thyy  are  very  decidedly  hotter  on  the 
lew,  but  U  there  is  the  Klighteal  suspicion  of  their  not  IteJng  ao.  some 
tlistalce  is  being  inn.de  and  the  matter  should  ho  iuvcstigiituu.  in 
Iher  cases,  whore  the  acoumulatiDas  are  not  so  large,  one  may  gain 
much  by  stopping  th«  lai-g<i  daily  introduction  that  it  is  better  to 
jter  diet  at  onoa,  eH()>et:iiilly  to  cut  off  Houppi,  ntuat  extmcts.  strong 
or  coffes.  giving  perhaps  a  tonic  or  some  drug  which  will  cause  a 
ttle  retention  and  keep  the  blood  inodurately  clear  of  uric  acid  for 
little. 
As  I  have  said  several  times  before  (see  Practitioner,  April,  1891, 
379),  I  believe  that  the  great  majority  of  Britons  of  the  present 
if  codld  lire  very  healthy  and  hearty  liven  on  such  n  diet  as  I 
beommoDd,  if  Ihoy  would  mako  a  rational  attempt  to  do  80. 

To  got  them  to  make  Lho  attempt,  bowever,  is  generally  th« 
iffieolty ;  they  think  the  diet  nnist  be  lowering,  and  i)elieve  that 
leef  steaks  and  beer  are  necessary  for  thnir  continued  existence,  and 
indoubtedly,  wimni  the  cbivuge  of  diet  is  uUowed  to  produce  con- 
idorablenricacidiDtnia,  the  resulting  mental  depression,  with  languor 
id  disinclination  (or  exertion,  are  .s.ul1Wi«nt  to  give  some  support  to 
heir  assertions. 

But,  as  I  have  shown,  such  results  are  quite  unoocess&r}' ;  thoy 
ro  not  due  to  the  new  diet,  but  to  the  amount  of  urate  whiob  hu 
leen  accumulated  on  the  old  one,  and  to  the  faet  that  these  people 
UTe  become  iicvustojiied  to  a  Klimulating  diet,  just  as  they  might 
ive  become  accustomed  bo  an  allowance  of  alcohol,  but  few  people 
roiUdin  those  days  allow  tUia  as  an  argument  that  alcohol  is  eithur 
1l6e«8Bary  food  or  a  souroe  of  strength. 

Another  objection  sometimes  urged  agiiinai  tbediet  is  chat  people 
ind  to  grow  stout  nn  tt,  and  no  doubt  if  they  ml  largo  quantities  o( 
lOUer,  crciim  und  fat  cliticMi,  and  drink  mucli  milk  this  may  bo  the 
486  ;  but  (his  is  not  a  necaasary  part  of  the  diet  by  any  means,  for 
ilk  may  be  skimmed  or  left  out  outirely,  butter  and  croam  may  be 
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avoided,  and  ekim-milk  cheese  may  be  eaten  in  pla«e  ol  cream  coo: 
ing  cheese.     U  it  ttt  necessary  to  leave  out  milk  entirely  its 
muy  Tui-y  well  bu  takuu  by  un  ujuiviJvnl  amouub  of  tlit'  pnlsa^ 
n-hich  coatain  very  little  fat. 

Furtbor,  I  believe  ic  is  (luile  possible  ho  to  nse  Ibis  diet  as  to 
easily  and  simply  re<lace  tbe  body  weight  io  those  wlioare  iilreaJ}' 
too  stout,  and  I  bave  etst  alioul  this  in  the  following  way.  Find  Ute 
afiproxiiiiato  weight  in  pou&da  before  tbe  patiout  begaa  to  get  tm 
atout,  give  him  a  pbyaiological  aUawaace  of  albumens  accordiu; 
io  the  rule  ^ivon  on  p.  GIS,  let  him  get  tbe  required  albumeuscbii-dy 
from  pulses,  gluten  and  akim-inilk  cheese,  but  othervrise  eDCirety 
leave  out  ijolh  fats  aad  atarohos,  and  lot  the  tnciaboliam  food  on  t 
own  accumulated  aup^es.  The  effect  of  this  will  be  a  steady  asJ 
contintioug  loi^s  of  weight  without  any  loss  of  strength  and  autritioo, 
and  thi<)  diet  hae  all  the  advantages  of  tbe  pure  Deah  diet,  without  i 
dangers,  and  without  mo«t  of  its  dilhcultios. 

With  regard  to  tbie  point  and  what  I  have  already  eaid  in 
ohaptur  xiv.  aa  to  tbe  poHeibility  of  treatiuf;  diabetes  inrilhout  Kuimal 
fleeb  or  eggs,  thtit  is.  on  a,  nric  acid  free  diet,  I  may  mention  that 
a  substance  called  "  proleno  "  has  now  been  made  from  milk,  which, 
while  ooutaioiog  all  ita  albumen  in  apparently  Ci-eo  frem  sugar  aud 
fat,  and  ia  therefore  a  \-aluable  source  of  albumcrta  wben  the  whole 
milk  is  inadmissible. 

Thi«  protonu  can  be  obtained  from  Proterte,  Ijtniited,  3f}, 
Wulbuck  Street,  London,  W'.,  either  ua  a  powder  or  as  bread  or 
bieouitB,  and  f  h«ve  tried  these  myself  and  have  fottnd  them  by 
experience  to  be  both  palatable  and  nourisbiug.  The  prolaae 
powder  can  also  be  mixed  with  varioua  articles  of  food  to 
their  nourishment  value. 

By  tbti  use  of  tbuec  thingig  and  other  formn  of  albumen,  aaob 
gluten,  which  oan  also  be  obtAined  from  the  same  company,  it  It 
possible  for  a  sufferer  from  either  obesiby  or  di«bates  Io  obtain  all 
the  albumens  required  for  his  daily  nutrition  in  a  very  few  oanceaol 
food;  and  those  will  ho  practically  frea  from  fat,  sugar,  and  Marcb 
oa  thu  one  hand,  and  uric  acid  and  xanthin  on  the  oibor. 

.-\8  already  said.  I  huve  great  hopes  of  being  able  to  do  mu 
good  for  suGTcrcrs  from  tlie  above  conditions  by  means  of  thesa 
substances, and  indeed  in  some  casea  I  have  already  done  so;  and 
havu  been  able  to  reduce  body  weight  by  several  stone  in  a  Um^J 
mouths,  with  ease  and  certainty,  and  with  decided  iaiprovoment  il^| 
strength  ami  nutrition.  " 

As  X  hikve  aaid,  tbu  ditliculty  is  to  got  people  to  try;  ihejr 
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htf  often  80  frigbtODtid  by  tbo  proposal  that  thoy  will  omlcd  only  & 
very  half<h«ftHed  altempt,  which  iu  iaisuflioiunt  to  curry  theiD 
throogh  any  bttlo  troobk^a  that  Ihcy  may  meet  with  at  lirst,  into 
the  unootli  wat«r  IteyonrI,  when  all  aocumuliitloiis  of  urate  have 
been  eliminateil  and  iubroductioti  rftduood.  I  have  never  seen  &ay* 
ooe  who  wiahixl  to  go  buuk  after  arriving  nb  this  staf^c. 

The  amotint  of  animal  nitrogen  to  be  allowed  in  any  given  o&se 

tboold  he  determined  by  tho  effocta  on  urea.     For  slijjlu  (roublea, 

SDoh  as  headache  or  mental  depreiision,  when  noi  severe,  it  may  ba 

nfficieut  to  uiLTuly  roduoi;  coustdurably  the  amount  of  tnuivt  takBU, 

nplaoing  it  by  hread  aod  milk.     In  epilepsy,  on  tbo  other  hand,  it 

uay  bo  necessary  t«  take  no  animal  food,  but  milk,  and  not  too 

much  of  Chat :  and  further,  to  purge  pretty  actively  so  aa  to  cause 

wasting  and  loss  of  strength,  as  in  the  case  1  hnvo  mentioned  (p.  219). 

lo  Bright'^  diauose  wo  h^vo  nuL  only  to  reduce  tho  formation  and 

iatroductioD  of  urio  ncid,  but  w«  have  to  accommodate  the  deranged 

tiiGtalx>libni  by  giving  albuuiuii  in  that  form  which,  according  to  the 

late  IVofeMor  iSemmola,  rei]uire»  least  elaboration  to  fit  it  to  beonme 

_A  Dahirsl  constituent  of  tho  blood,  namely,  milk. 

B     A  good  many  people  oonsidtr  fruit  aad  sugar,  eithor  mixed  or 

Hbpaiate,  to  he  deadly  poisouii,  and  things  which  the  gouty  should 

Vltogelher  avoid  ;  and  I  have  no  doubt  th&l.  as  regards  an  ordinary 

mixed  diet,  thin  i.i   perfectly  trae.     If  theae  things,   directly  or 

indirootly,  raise  and  keep  up  the  acidity  by  orifpnatini;  femicntatiai] 

JB  the  intectinal  canal,  they  vill,  ondouhtcdly,  tond  to  prcoipitate 

BnUes  apon  the  joints,  and  do  harm  in  any  arthritis,  which  is  due  ia 

bart,  or  in  whok'.  to  urate  in-itatioti :  but  if  the  orate  be  first  of  all 

BuDOved,  and  is  not  continually  introduced  in  axceaa,  they  will  have 

DOthing  to  act  upon,  and  will  do  httlc  or  no  harm. 

Some  intereating  points  with  regard  to  the  possible  etTecte  of 
diet  are  bronght  out  in  thi^  Ruportx  of  the  Sanitary  Commissioner, 
with  the  tiovernmont  of  India,  nnd  I  owe  these  facts  lo  the  kind 
suggestion  of  my  friend,  Dr.  do  WatteviUe,  that  it  might  bo  worth 
while  to  invvBttgAtc  thcito  Ucpovt«. 
L      The  following  figures  are    from   the   Annaal  Report  (or  189!3, 
'issued  in  Calcutta    in    tB94,  and   ihey  refer  to  (he  incidence  of 
the  diseases  mentioned  in  the  Rnglish  and  native  armies  respM- 
lively. 
_      Tbo  English  army  nuinlxired,  according  to  the  Beport,  68,163, 
mOiA  the  native  army  140,340.  and  the  ratio  of  KngUsh  to  native 
Is  about  OS  I  —3-1. 

My  couain,  Surgeon-Colonel  P.  do  H.  Haig,  I.M.B.,  informs  nw 
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that  tho  GngliBfa  army  in  India  eat«  as  maeh  meat  in  a  iaj  m  tr 
Indian  nativo  army  dues  m  a  week,  man  tor  nian;  tliat  the  naci* 
omiy  livoB  chiufly  ou  grain  and  rice,  that  they  have  a  long  servL' 
Myatem,  rwt  »hnn  &«  for  the  Knglish,  and  that  the  aativos  have ' 
exposed  to  malariu  from  childhood. 


n8.t<K 

t)lM1IM!.  ItllCll->l>. 

Ucoiiolivn          ..  -JTS 

RhciimaUc  Farer          ..  116 

Gout          18 

Ma^tn 7 

Epilopn- 78 

MclAaelioliok         ..         ..  C3 

SjDCDIM G 

DyqMpiia            ..         ..  1,037 

TyphliUB »3 

Ooiio       an 

PllM          45i 

CoDgMlion  of  Liver       ..  litiO 

Ague  SpleuD        . .         . .  -16 
Bright'ii  DiiWAMt  (ftll  (arant)        M 

Suif^ideii     ..          ..          ..  !i5 

Ague  28.842 

Anvmla 9D9 

ItronotiitiB            ,,          ,.  l.flSO 
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■Kilo. 
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Now  we  see  that  in  the  case  of  alinoat  evory  disease  Lreatei] 
of  in  this  book,  there  is  a,  mora  or  Icn  largo  oxcom  ot  iocidcnnj 
on  the  meat  eating  Kngli&h,  an  ootnpared  with  the  rice  mod  ijiaii  I 
DBtioK  uulive. 

There  ig  an  apparent  exception  in  the  caae  of  migraine,  but  il  ilJ 
evident  that  this  ia  not  the  disease  treated  of  in  chapter  vi.,  but  i( 
reaUy  a  Quuralgia  i-cliitod  to  malaria,  aud  like  aguo  spleen,  mora 
h-tH]uent  in  the  native  army,  which  is  more  saturatt-d  with  malaria. 

The  ratio  o(  aluoholitim  h  unornioiu,  hut  probably  factors  of : 
and  religtOQ  come  in  here  ah  well  as  diet,  hut  in  any  case  it  is  : 
record  of  which  wo  need  he  proud. 

Hfacamatic  fc%'cr  and  gout  are  fairly  prominent,  epilepsy  ia  ! 
while  melancholia  hHow^i  much  greatm-  exceati ;   and  probably  tb 
exposure  of  the  English  to  heat  from  which  they  have  not 
accustomed  to  protect  tliemsolves  will  account  for  this,  but  ooDe  i 
less  it  powerfully  eudoraos  chapter  viii. 

Synoops  again,  i — 1,  and  yet  wa  are  accutiLomed  to  look  at 
the  En^shmaQ  us  strong  in  his  beef  eating,  and  ibe  native  as 
and  weak. 
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Dygpopsia  4 — I,  iind  yet  the  Bngliah  arc,  l"Bup|»ad,  younger 
lea  tbao  the  natives,  and  dyspepsia,  an  a  whole,  Lends  lo  incro^iw 
wiih  age. 

One  cannot  but  be  struck  also  with  tha  enormous  incidence 
>f  dyspopua  in  girls  just  at  tho  ahq  when  as  I  have  »bosva  (6g.  51) 
they   have  moKt   urtcitctiliRinia,   and    tho    oompiu'ativo   absence   o( 
simDar  troubles  in  boys;   then  again  on  ordinary  diet  dyspepsia 
iocreast^  in  both  soxes  after  luiddlu  life,  and  so  dous  uricacidteoiia. 
Typhlitis  and  oolio  are  again  remarkable  records  in  relation  to 

Editor  X. 
Piles  and  oongestion  of  the  livor  toll  tho  same  tale,  though  no 
nbt  bbey  are  in  pa,rl  rflnti^d  lo  the  large  alcohol  record  above. 
Ague  spleen  is  reinled  to  thu  long  uxQO»m'u  ol  the  native  armyi 
d  ia  aI»o  eonnocted  with  migraine  above,  aud  aiifemia  further 
on  ;    the  last  mimed  being  no  doubt  specially  rolnCod  to  the  large 
QuutuaCions  in  lu-atu  excretion,  whidh   reeiineiit    malaria  with   en- 
larged spleen  will  occosiou. 
H^      Bright's  disease  aud  suioide  uf^alii  rupraseut  the  eOeots  of  capil- 
^Paries  obgtructod  by  uric  acid,  and  ahow  a  great  excess  among  the 
liD^ish  meat  eaters  ;  anil  for  suicide  we  may  Dotioe  that  the  raiio  is 
tbe  same  as  that  for  melancholia. 

r       Lastly,  bronchitis  Is  nearly  thu  name  for  both  ;  but  ioasmuch  as 
ttip  native  army  is  composed  of  longer  serviae,  and,  therefore,  older 
men  than  the  Rnglish,  iind  as  bronchitis  gouemlly  increases  with 
age,  it  is  relatively  less  in  the  native  than  in  tbe  BngllKh  army.     I 
have  DO  doubt  that  in  sucli  a  rucnrd  othur  factors  bosidoti  diet  will 
bavo  to  be  allowed  for.  but  it  ia  very  uidikely  that  any  of  these  ^vil] 
account  for  the  givnt  diCTerenoes  in  disease  liicidoncu  all  along  the 
line,  and  I  commend  iUqsg  tiKctn  to  the  careful  oooBideration  of  those 
I      who  Wlievc  that  tho  Knglishman  s  bisef  is  tbe  source  of  hi^  health, 
Hstittngth,  and  powers  of  oiiduraiioe,  or  his  Buporiority  over  other 
^naeos ;  it  is  at  least  clear  that  he  has  no  superiority  over  them  in 
■  the  matter  of  disease  inoldencQ,  and  thin  i^  an  important  factor  in 
efDoiency. 

I  nut  indebted  to  my  friend,  Ur.  H.  G.  Border,  who  has  spent  a 
good  many  years  in  China,  for  the  information  that  the  gi-«at  bulk  ol 
10  ChineMi  eat  ftbout  3  ozs.  or  4  oita.  of  fish  a  day,  while  tho  rest  of 
^iheir  diet  oonsietR  of  rice.  He  says  they  are  fine,  big.  and  strong 
moD,  and  more  thnn  a  match  for  tbe  aveiitge  or  even  a  picked 
British  sailor,  the  only  Uriton  generally  available  for  comparison  ; 
and  he  adds  that  their  wounds  heat  easily  and  generally  by  first 
iotenlloo.     A  similar  record  with  regard  to  the  Turkft  as  to  theu- 
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greab  power);  of  endurance  And  wonderrul  vitAlitj-  in  re»i)«liQg  woundi, 
is  to  be  found  in  the  recent  oumbore  of  tbo  daily  papers.  Tbtuin 
the  Stattdard  of  May  6,  lb'97,  we  find  :  "  The  doctors  also  rcnuik 
upon  the  oxtreme  rapidity  with  which  their  patients  tecovvr  tnm 
their  wounds,  und  atlribuU)  it  to  the  uhstemioua  lives  they  lea<l. 
drinking  no  wine  and  eating  very  little  meat  but  plenty  of  vegetables" 

Ucrc  again  iQ  KngUnd,  do  we  not  dio  yonugcr.  and  io  gcMtu 
number  than  there  is  any  aoccfisity  for?  Are  we  not  afflicted  with 
an  iafiaite  number  of  diseases  which  cause  far  more  pain  and  tniset]: 
than  is  at  all  necessary  ?  Are  we  not  given  to  alt  kinds  of  d«baQshery 
and  excesft,  and  have  we  not  huge  a«ylumn  full  of  lunatics  and  primns 
full  of  criminftU. 

I  look  tipan  all  thawi  thing?  as  aeriong  and  widnaprAiul  di 
.  in  the  huina.u  racu,  aud  as  I  am  not  one  of  bbosH  who  believe 
Natnm  herself,  if  she  had  a  free  hand,  would  tend  to  destroy  as.  but 
rather  to  preserve  what  is  good,  and  elicoinate  what  is  evil,  and, 
further,  <ULnnot  believe  LhiirC  the  tendency  to  fcheee  evils  is  part  of  tbe 
ground  plan  of  Nature's  work,  or  that  the  unalterable  bias  to  ha^-e 
he&ilache,  epileiny,  mental  depression,  mania,  and  Iheir  results — 
murder  or  fluicide — alcoholism,  morphinism,  cocainbim,  &c.,  is  origin- 
ally implmttcd  in  onr  nerve  oontrts,  I  nm  driven  to  the  eonclnnoo 
that  not  n,  few  of  Lhane  evils  are  the  resuU  of  unnatural  conditioos, 
and  tlLub  prominent  among  thew  is  unnatural  diet,  the  evil  actioo  of 
which  wenrenowin  apositiou  to  follow  out  more  completely  through 
a  knowledge  of  the  powerful  effects  of  urates  on  the  functioa 
nutrition  of  the  whole  body. 

Such  a  provisional  conclusion  is  juatified  by  ray  own  ezpen 
and  re^uliit.  I  n-uK  originally  told  that  my  tendency  to  heudache, 
high  arterial  tensinn,  and  other  evils,  was  inherited — in  Cool,  *  pvt 
of  my  structure  and  function,  which,  Chough  it  might  be  mi>di6ed 
and  relieved  by  drugs,  conid  not  be  eradicated  :  and  no  one  cvbt 
BuggesbMl  a  radical  change  of  diet.  ■ 

By  great  good  fortune,  and  more  or  less  by  chanoa.  I  found  out  ™ 
that  a  change  of  diet  was  the  one  thing  needful,  and  what  is  praett- 
cally  oomplete  cure  haH  resulted.  I  have  now  only  ooe  subject  tor 
regret,  namely,  tbal  I  did  nob  Snd  this  out  earlier  in  life,  as  T  cannot 
undo  the  evils  and  injuries  that  were  aceomplished  while  the  wara- 
ings  of  functional  disturbance  remained  unheodcd  through  ignorancdB 
of  their  causation.  V 

To  a  very  large  extent,  therefore.  I  disbelieve  in  inherited  weak- 
ness, innate  deliciicy,  or  transmitted  neurosis,  in  so  far  as  sucb 
expressions  apply  to  the  diseases  mentioned  in  the  preceding  ob 
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Tbe  only  factor  concaraed  with  my  headache  that  I  luheribed  was 
lirobablyn  slight  rariiitiou  in  tho  »i7,e  nnil  distribution  of  the  arteries 
nt  the  base  of  the  btiiLii,  reoderiug  my  intra -craaial  circulation  HpociAlly 
liable  to  he  affocted  by  unduly  high  hload  pressure;*  the  other  factors 
in  its  cauBation  were  improper  food,  impure  blood,  and  coDM-qut^ut 
tncreasetl  blood  pressure,  but  tbe  improper  food  being  doue  away 
Hitb,  the  "  DBurosi))  *'  became  a  matter  of  history,  in  upite  of  the 
aoauunieal  factor  whioh  roniaius  an  before,  I  notice  alito  a  very 
interesting  clinical  note  by  Dr.  David  Drumnioad,  of  Newcastle,  ia 
the  Lancet,  1897,  vol.  i.,  p.  1,338,  on  '■  Duurutio  "  eyiiiptoiiis  of  uric- 
acidtemia  m  the  young,  in  whioh  ha  exactly  dettchbes  the  headache, 
upikpsy,  cold  hands  aad  feet,  low  surface  tonipciruturv,  hig>i  blood 
pFBaaore,  aad  idow  pulno  mantionnd  in  previous  ehaptartt,  and  findi 
ibsm  associated  witli  meat  eating  und  excuati  of  uric  acid  iu  the 
urine,  and  oared  by  milk  diet,  and,  as  h»4eUs  u&  be  hud  formerly 
trMted  tho  aouiotic  clement  iu  such  o&sqh  with  uneatiafitclor)-  results. 
Ilis  observations  confirm  my  own  in  i^v^try  respocl.  He  also  notices 
Hfc  symptoiu  which  I  have  not  noticed,  namely,  diiuini<ihed  knee 
^erk^i,  apparently  in  assooiiitloji  with  mental  and  bodily  depression 
snd  lethargy. 

1  believe  that  much  the  same  argument  applies  to  nearly 
every  disease  mentioned  in  this  book,  and  that  while  certain 
anatomical  or  physiological  peculiarities  may  undoulitudly  dispose 
tertain  individualg  to  suffer  sooner  than  others,  or  in  one  way  rather 
^haa  in  another,  novorthelcss  the  food  factor  is  common  to  all  of 
Hfaem,  and  its  iid»(]uate  oonHideration  and  treatment  will  always 
nstdt  in  prevention  or  cure.  The  ttr»l  stup  towards  this  objoct  is 
the  full  and  complete  recognition  o(  the  fact  that  for  all  practical 
pui-poses  tboy  arc  diet  diseases,  aiid  that  gout  and  rhoumaCi&m,  for 
instance,  may  depend  cjuitc  iu«  much  on  the  inheritance  of  the  dollars 
nucussary  to  obtain  ui<^at  and  wiue  as  of  any  analoiciical  or  physio^ 
logieal  peculiarities. 

l^light  it  not  be  worth  while  to  mako  a  determined  ulTort  to  treat 
our  criminal  diseased  with  a  uric  acid  free  diet?  If  the  altaration 
in  Ibeir  cvrc-lti'al  circulatiua  i«  functioniil,  it  will  do  utoru  than  any* 
tbiog  else  to  remove  it,  and  if  after  that  ha»  been  done  they  look  at 
life  and  the  world  from  a  di0crunt  standpoint,  thu  practical  know- 
I(Kl^e  how  to  live  cheaply  on  an  un^tiniulating  diet  muy  be  of  n(y 
Htnall  advantage  to  them ;  and  lastly,  it  will,  ur  should,  greatly 
diinitiisb  the  cost  of  maintenancv.  and,  if  I  mistake  not,  the  cost  of 
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disease  and  crime  ftlreody  presses  bnavily  RDongli  on  the  leas  Hi  iraifdj 
portions  o£  the  community-.     Then  prtwinoly  the  saitio  will  apply  t« 
our  vAat  Asylum  and  poor  house  populktioos ;  the  ishahitantti  of  tht 
fonner  iniiBt  oEteii  owo  thoir  di«oaae  to  uneaitable  diet,  acting  in  tiie 
maaner  depicted  in  proviouB  chapters ;  and  the  tenants  of  the  latW  , 
may  owe  their  poverty  in  do  small  dogreo  to  a  lifelong  habit  dj 
spendinf;  their  money  on  Htitnulatton  in  place  ol  nourishment,  thtit 
OODBtantly  losiug  both  in  pKoner  and  pocket. 

I  see  plenty  of  poor  womea  who  live  Erom  week's  sod  to  week's 
«nd  on  little  but  broad  and  buttor ;  hut  the  husbands  of  these 
women  otill  think  that  it  ift  in^possible  to  do  a  labourer'*  work 
without  beof  and  beer,  and  know  but  little  of  the  nouriahnwDt 
Talues  of  cheese  and  pulses,  a  positioti  abont  a«  far  b*om  the  traih 
as  it  is  possible  for  an  ignorant  man  Ui  arrive  at.  About  one  half  of 
what  tbe  man  spends  on  stimalants  would  provide  both  himsolf  sod 
hia  wife  with  all  that  nourishment  requires.  Then,  in  spite  of  his 
Insular  position,  the  Rritish  workman  is  even  now  suffering  reversv 
alter  reverse  at  the  luiads  of  the  foreigner,  who  has  learned  froiD 
stom  oeocssity  tht>  lesson  of  cheap  living. 

I  am  veiy  pleased  also  to  be  able  to  add  that  quite  a  targe  ntunber 
of  fellow -BulToroi-s  have  now  had  oxporieuce  similar  to  my  own — not 
that  the  diet  is  successful  in  every  case.  I  have  never  met  with 
any  treatment  which  co\ild  honestly  lay  claim  to  so  lari;e  a  proportioD 
of  cttres.  Some  are  unable  to  alter  their  diet,  being  unable  to  eat  al 
all  vrhen  a  cliange  is  attempted  ;  others  apparently  alter  their  diet  aad 
yet  are  not  cared,  hub  these  cases  ore  the  exception,  and  reqain> 
farther  Investigation  before  auy thing  definite  con  bo  siud  :  and  I  some- 
times IJiid  tiiat  sucboasashavdheeu  making  the  mistake  uf  oontLDaiBi; 
a  little  meat  or  fish,  or  in  the  case  of  ladieeBome  tea.  On  the  other 
hand,  a  considerable  number  of  suSerers  in  (he  profession  bavi? 
applied  my  suggestions  to  their  own  cases,  aod  report  that  they  ha^f 
every  ruiisou  to  be  plutbaed  with  the  result.  One  of  these  conolDdw 
a  letter  recently  received  by  saying:  "Beyond  doubt  I  have 
established  the  fact  that  mucli,  if  not  all,  of  my  ill-hoalth  and  oiorsl 
disturbances  wero  caused  by  eating  butcher  meat,  the  metabolic  pro- 
ducts of  which  1  was  unable  to  eliminate." 

Another  professional  patient  writes,  after  oarraliog  other  easH 
in  which  the  treatment  has  been  equally  snceessfnl :  "  PsivMially  tny 
debt  to  you  and  to  tbe  theory  is  a  heavy  one.  Four  yeara  ago  I  wv 
an  old  man  at  37,  with  the  enthosiaain  and  vigour  of  life  qiule 
cru»hD(l  iu  me,  retired  to  a  pottering  oountr^-  practice  to  eke  otit  « 
miserable  eiuetence.     AU  chat  is  now  thrown  to  the  winds,  and  lam 
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9  toiFO  work  in  the  fore  froat  of  'the  battle,  and  witb  thft 
fceeoest  enjoyment  of  life." 

This  record  shows  qb  in  a  few  words  how  much  thoso  who  do  not 
lose  their  liros  may  yet  1os<i  in  the  mental  and  physical  oajoymenb 
of  them,  by  TuaiAtniu^  the  »lavce  of  di«t  aud  the  vivlims  of  ooUaiinia. 
Speaking  of  moralB  reminds  me  of  the  very  moderate  and  much 
needed  warniiiK  givou  by  Dr.  Keith  ("  Fads  of  an  Old  Physioian," 
oh.  xiv.)  witb  reference  to  the  efTecta  of  high  living  on  tho  morals  of 
IIm  youog,  which  my  own  eitporieuoe  leoda  me  to  endorse  moeb 
ihorooghly  (see  also  p.  199).' 

r  have  also  hoard  from  my  friend  Dr.  \V.  Yoang,  of  WeUtDgton, 
N.Z.,  of  the  case  of  a  man  »^geA  50,  who  some  three  years  ago 
loflered  from  headaches  and  Ions  of  energy  (oollaemia  of  dectiae  of 
lilo*),  and  then  adopted  a  system  of  treatment  fey  cold  baths  with 
ibstiftanoe  from  meat.  The  rusult  was  that  he  soon  got  a  distaste 
far  meat  and  left  it  off  altogether,  and  Dr.  Young,  who  met  this  man 
while  attending  his  wife,  goes  on  to  say.  "  ho  is  very  plooaud  with 
(he  reaolt  of  the  three  years'  regetarianism,  and  says  that  though 
during  theee  three  years  he  has  lost  weight,  yet  be  fooln  stronger, 
ud  is  more  enoi^olic  and  rarely  has  a  headache.  The  iniprovemeot 
be  attributed  to  the  baths." 

J  ihialc  the  author  of  the  abovo-mentionod  system  is  to  be 
wagraGoUted  on  his  knowledge  of  human  nature,  for  this  man 
■oold  not  have  altered  hie  diet  eicept  to  hulp  the  baths  ;  and  would 
bsve  indignantly  repudiated  the  suggestion  thai  he  was  eating  meat 
•luch  did  not  agree  witb  him.  Of  course  be-  hod  boon  eating  it  all 
bh  life,  and  knew  muoh  better  than  that  I  The  case  is  a  beaulifat 
lUanrotion  of  the  valne  of  the  oblique  method  in  dealing  with 
peofile  who  are  absolutely  ignorant  and  full  of  prejudice. 

With  regard  to  alcoholism,  I  think  the  vegetarians  can  moke 
SBod  their  claim  tbat  the  adoption  of  their  diet  does  as  much  to  core 
UuttrtRible  as  an}-thing  that  is  known,  and  the  reason  that  it  does 
*o  ii  simple  enough. 

Heat,  as  I  have  said  on  pp.  96,  107,  is  a  stimulant,  and  causes  a 
^mUod  in  tho  excretion  of  ario  acid  ;  its  etimulation  is  duo  to  tbo 
Aounished  excretion  or  retention  of  uric  acid,  because,  as  we  have 


'  1  wu  inUHBtod  to  SM>  that  in  iv  ncont  ditcuarion  in  the  Lanat,  lfi07, 
"i-  H.,  pL  68S,  on  soliootboy  taoialj  one  of  thft  wrJten  sdvoat,lod  s  radeeed  kUoW' 
(•ttel  miMl:  but  J  fear  tbat  tlw  tidtt  ol  custom  st  hIiooIb  sad  ooUegM  ftlll 
ni>i>  ■tceng  io  Um  Qp^vi^tlto  dinotioo. 

*  Sae  rnnarla  oti  p.  261  oa  the  moat  oommoD  a^t  tor  solcUa. 
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tjeeo,  every  drag  which  clears  the  hlood  of  uric  acid  ts  a  etinralioi; 
hut  thw  in  fnllowcd  by  an  inovitablfl  corro&pomling  and  more  Uuu 
conesponding  depreHsbii,  when  the  arate  at  first  driven  oat  ctUe 
blood  gets  hack  into  it  along  with  tha  urate  introduced  in  the  mMt 
itself. 

For  the  relief  of  this  depression  more  meat  must  be  taken,  tod 
when  moat  bogi&g  to  fojl  in  causiiif;  eufflciont  stimulnCioa  alooltol 
is  added  ;  when  alcohol  hegins  to  fail  inorphiae  or  cocaine  are  colled 
III,  and  so  od  down  the  rotMl  to  ruin. 

Now  vegetarianism  cuts  through  this  vicious  circle  at  onebkm 
by  makin;;  it  imponsible  for  there  ever  again  to  be  auy  great  exoets 
nf  uric  acid  in  theblood.  and  bo  removing  the  cause  of  the  deprwnoi 
wliich  leads  to  the  craving  for  stimulants. 

But  cveu  this  is  not  quite  tbc  whole  story,  (or  moa6  is  not  only  • 
Htimulant,  it  also  causes  thirst.  We  have  iteen  that  every  dmg  ili4t 
oImt*  the  blood  of  uric  aci>.1  causcfs  diuresis,  that  this  leadK  ti:' 
concentration  of  the  blood,  and  that  thirst  is  the  expreasion  of  lh« 
blood's  wants,  and  goes  along  with  diuresis  (p.  34) ;  therefore  th« 
meat  eat«i'  in  always  thirsty,  and  if  ho  from  one  cause  or  another— 
OOOasioual  depression,  it  may  be — aucjuire^  the  had  habit  of  qusoob' 
ing  his  thirst  with  alcoholic  drinks,  be  soon  gets  too  mucli  of  tbeni. 

The  vegetarian,  on  tha  other  hand,  is  not  often  thirsty,  because 
be  is  not  subject  to  urate  fluctuatioua  and  diurosis,  and  alao  bMaw 
the  fruits  in  his  diet  list  themselves  supply  him  with  a  very  laig* 
amount  of  water. 

In  rcforcneo  to  the  term  vegetarian,  it  ia  evident  that  I  am  not  ^ 
vegctarin.li  in  the  strictc^it  scnuc,  because  I  take  milk  and  dftpetil 
upon  that  product  largely  for  my  nitrogen ;  on  the  other  baaiV  1 
difTor  greatly  from  muuy  who  call  tbemeelves  v^etarians  in  Uii< 
countr>-  in  not  taking  eggH,  tea,  coffee,  cocoa  and  other  vegetable 
substances  which  arc  stimulants  because  rich  in  \anthia  compound}. 

I  am  only  concerned  in  these  diets  and  isms  in  so  far  as  tbey  bev 
on  tbo  prcvuution  aitd  tmatinent  of  disease,  and  so  far  as  these  an 
ooDcemed  eggs  are  as  had  as  meat.  I  prefer  therefore  to  eall  my 
diet  "  xanthiD  or  ario  acid  froo  diet,"  to  ompfausiso  the  pcunb  io 
which  it  differs  from  vegetarianism, 

I  am  also  decidedly  of  opinion  that  still  better  results  would  be 
obtained  io  the  prevention  and  treatment  of  alcoholism  if  a  orio  acid 
free  iliet  is  subHtiluted  for  a  vcRotarian  one  ooutaioin);  eggs  and  lea 
The  latter  is  nothing  but  a  stimulant,  and  if  stimulation  is  as  I 
believa  always  wrong,  it  is  doubly  wrong  io  eaww  where  it  bu 
already  led  to  abuse. 
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I  will  now  HAy  A  four  words  as  to  tbs  most  usaful  drugs  for  dear* 
iRgtlu  blood  of  uric  Bcid.  Of  the  very  numorous  drugs  which  hare 
(bis  efiect,  J  profer  the  iodides,  ti.«reury  in  soiuu  torm,  or  the  iodide 
of  mtxcaxj,  or,  if  it  is  necessary  to  act  quickly,  the  niiritds,  or  a 
sobsataneoQii  injection  of  morphine. 

If  there  is  any  good  reason  for  not  u&ing  mercury,  other  nietabt, 
M  ouppcr,  zinc,  tiilrer  or  gold,  or  their  suits,  may  bu  used  with 
ft]<ully  fiood  r«sult8  as  regards  uric  acid  :  and  I  have  uo  doul>l  that 
theionie  action  of  these  nnd  other  metals  is  due  to  their  effuots  on 
tbo  solubility  of  uric  acid. 

The  iodidw  secoi  to  ha  specially  useful  where  the  ctToa^has  to  be 
kvpt  Up  over  a  long  period,  as  iu  relieving  the  bigb  tcaniou  of  chronic 
Bright's  diocftse.  Mercury  is  oeeful  In  headache  or  mental  depres- 
sion. And  iodide*  in  asthma. 

All  thoM  drugs,  however,  have  the  drawback  that  their  action  in 
lowed  by  a  rebound  a»  aoou  as  they  aru  withdrawn  ;  the  uric  acid 
■wrliiefa  they  clear  out  of  the  blood  ie  not  ok-ai-ed  out  of  the  body,  and 
«•  soon  AS  the  drug  in  withdrawn,  the  blood  soon  takes  up  the  uric 
AOtd  which  has  been  accumulatiag  during  its  action. 

The  beet  way  out  of  this  difficulty  appears  to  bo  to  aUcmabe 
thoee  dnigB  with  a  course  of  salicylate  of  3oda,  which  ehminates 
the  arte  acid  mid  prevents  the  accumulations  fruiu  becomuig  very 

.\nd  snticyUU»(  arc  ttiomsolvus  useful  in  lowering  pulse  tension 
ttod  oleuriug  the  blood  of  uric  acid  :  but  their  greatest  effect  iu  this 
direction  takes  a  day  or  two  to  come  out,  for,  during  the  firet  two 
d&ys  of  their  aetioo,  while  the  excretion  of  uric  acid  is  very  lai'ge, 
Ao  uiine  is  scanty  and  bhe  capillaries  are  not  so  free  as  they  would 
he  uudor  drugs  of  the  mercury  and  iodide  class,  which  clear  the 
blood  of  uric  acid  within  an  hour  or  two  at  most. 

SalieyUt«s  are  usftful  also  in  headacho  to  follow  the  mercnry  that 
hmfi  been  tued  at  first  and  remove  the  uric  acid  it  has  retained,  and 
in  ibe  same  way  they  may  be  useful  in  mental  doprcsBion ;  and  they 
n]*y,  M  t  have  said,  completely  prevent  fatigue,  and  will  telievo  it 
and  iia  myalgic  pains  when  present. 

fialioyhttes  arc  also  very  useful  in  some  cases  of  asthma  and  io 
what  are  known  as  feverish  colds.  They  will  often  reUeve  dyspepeuk 
oipecially  if  there  is  pain,  and  in  what  I  hare  colled  gout  of  the 
iotOTtinos  their  effect  ia  «)ometimos  wonderful. 

Similarly  in  anmrnia  they  are  of  use,  and  apparently  pass  the  uric 
aedd  throuj^h  the  blood  without  alluwiug  it  to  do  much  barm,  thas 
we  tee  in  fig.  Qo  that  the  blood  decimal  fell  with  the  high  uric  ooid 
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on  March  22  anil  the  previooa  day,  bat  tiie  fall  was  proportiouAkJ; 
uniUJ,  ood  tbu  sumo  holds  ia  parosysmiU  bicinogloltiauiia  aad  Bty- 
zuLud'g  disease,  though  in  the  attAcks  drufjs  belong!  ng  to  the  laeKDiy 
and  iudide  clasa  may  be  used  in  the  tlrst  place. 

In  a  word,  it  might  aluio^l  be  said  that  (be  iodide  of  mercar,' 
wilt  cure  a.!l  the  diseases  in  the  firtit  fourteen  cbaptora  whiob  %n, 
due  to  excess  of  ario  acid  in  the  blood,  and  that  salicylatei  will 
cure  the  rest. 

In  albuminuria  and  Bright's  disease,  salicytatss  wbeti  Lhejf  in- 
oreaae  the  e:(cretion  of  uric  ac!d  often  make  the  tinne  scanty  and 
bho  albumen  appears  to  bo  iocroatiod ;  but  I  havu  uoror  btta  Ma 
to  satisCjr  mysalf  by  actual  estimationa  that  there  was  In  these 
oases  any  absolute  iucruase  of  aJbumen.  Still,  in  these  diseases  I 
geoerally  prefer  drugs  of  the  iodide  class,  and  only  nse  salicylates 
oocaHioDslly  to  clour  out  uccuuiiJntud  uiaUsB. 

Of  the  use  of  Boiicyhitea  in  rheumatism,  glyoosurta  and 
betB»  I  ueud  hardly  say  any  more,  and  in  gout  I  beiiuve  that  the 
have  only   to  be  given  in  proper  cases  and  in    sufliciecii    dc 
to  hare  their  powers  fully  apprcuiaiedi     I   am  g\»d   to  sec  that 
Frolesiior  Tyson,  of  P«Qn8y)vaQia,  oonaiders  thcai  by  far  the  b«sl 
remedies  iu  this  disease  (THerapenlie  GiueUe,  Novuiubcr  10,  189uj)| 
aad  the  cases  narrated  in  chapter  xvL,  in  which  they  failed,  wi| 
serve  to  point  out  the  conditions  in  which  similar  failure  may 
oxp«ot«d  and  the  means  of  avoiding  it. 

It  is  not  my  purpose  to  go  minutely  into  the  drug  traatmaot  i 
each  condition,  for,  in  so  far  us  any  of  these  diseasss  are  due  lo  uric 
acid,  the  only  real  treatment  is  that  by  diet,  which  is  both  prcTentive 
and  curative,  while  drugs  for  the  most  part  (cxcupt  Lbu  salioylatM) 
relieve  only  for  a  time,  and  bbe  trouble  will  return  as  soon  as  ttaey 
are  left  off,  and  in  not  a  U\v  cases  will  bo  worse  than  if  they  bad 
never  been  used. 

If  any  of  the  troubles  in  the  lirtil  fourbeeo  chapters  are  assootatvd 
with  a  slow  high  tcn&iou  pulse  and  scanty  urioe  the  presunaptioo  ie 
lu  fax-our  of  au  excess  of  urio  acid  in  the  blood,  and  this  aad  tike 
uriue  may  he  ej^ainiued  :  but  if  thin  is  impossible,  the  tcmperaiute 
in  tbu  mouth  and  rectum  may  be  taken  as  a  guide  (fig.  ti),  and  diug» 
may  be  given  wltiah  would  have  the  effect  of  clearing  the  blood  <A 
uric  acid  and  their  effects  on  the  temperatur«  obser\'ed  ;  or.  oo  lbs 
other  hand,  cafTeina  or  uric  acid  in  some  other  form  may  be  giveu  to 
see  t(  it  eventually  makes  matters  worse.  SVbeu  the  diagDO«is  ba» 
thus  been  fortifiud,  tirealmeut  by  drugs  and  diet  may  be  prococded 
vritb. 
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Dyspepsia  may  oomplicate  acy  or  all  of  tbese  oonditions,  and 
when  it  ie  severe  may  to  aonie  extoot  prevent  drugs  from  vaisitig  iho 

ruidity  and  clearing  Che  blood  of  uric  acid. 
[  li  will  not,  bowerer,  interfere  with  the  drugs  whicli  are  iode- 
^ndoDt  of  acidity,  »iich  as  mercury  and  other  mctaU,  -whoso  una 
ftoict  oompounds  are  iasolubie,  uuleas  it  prevents  their  absorption 
from  the  Btomneh  and  intesttnes,  and  in  thiB  ease  tnaroury  oau  be 
NdrninisterHcl  in  other  wayit. 

[n  aJl  cases,  however,  it  is  neceaaary  to  reokoa  with  dyspepsia, 
and  ii  pomible  to  euro  it ;  it  ia  partly  a  oauae  and  parti)*  ku  effiict  of 
Ibe  excess  of  uric  ocid  in  tho  blood,  and  it  forttinatcly  happens  that 
maoy  of  the  drugH  and  the  diet  which  m  useful  for  uricacidiumia  will 
klao  relieve  or  cure  thu  dyspupsta  :  for  iDstanvv,  my  KO-c^iled  bilious 
ftttacks,  and  the  dyspepsia  which  preceded  and  accompanied  them, 
have  diwppoarad  along  with  my  hoodachoe. 

D)'BpepRia  aliio  muat  lie  kept  in  mind  Itoth  in  gout  and  rheu- 
tism.and  iu  chroxiic  rb«umHti«m  it  iaofteu  auimportuiit  factor;  it 
ery  probably  keeps  up  more  or  less  oonsbant  excess  of  uric  aoid  in 
'the  blood  (honoe  its  importaat  effects  in  the  production  of  anviiniia), 
mod  then,  owing  to  formation  of  acids,  axpoaure  to  cold,  or  other 
MUM,  a  me  of  acidity  retains  some  of  it  from  lime  to  time  in  the 
joints  and  increases  tbeir  imtatiou.  Dyspepsia  may  also  be  treated 
by  altering  the  meals  in  the  way  described  with  refareooe  to  fig.  G5. 

kThe  treatment  of  uricmia  is,  I  thiak,  tbc  treatmeDt  of  high 
id  pressure,  together  with  more  or  less  mdema  of  the  mem- 
nea  and  escess  of  cerebro-spinal  fluid,  which  have  bei^u  caused 
by  the  high  blood  pressure:  the  treatment  of  the  high  blood  preesure 
a^y  bo  the  same  here  ae  in  other  conditions  ;  but  it  mny  he  noccsaory 
Hno  do  something  more  to  remove  the  (cdema.  and  it  seems  probable 
that  venesection  would  bu  ibo  mont  likely  thing  to  succeed,  for  it 
would  not  only  complete  the  reduction  of  blood  pressiiro,  but  would 
probably  causo  tho  blood  to  tako  up  avuilabta  fluid  from  all  directions, 
and  we  know  tliat  morphine  and  v«nf.-s9ation.  hare  been  found  osofat 
in  this  Hud  kiudrod  conditiomi.  Uraemia  also  has  occasionaJly  been 
observed  to  tsnninate  in  au  attack  of  gout,  whiob  of  course  would 

tniuaD  tlio  practical  olearing  of  uric  acid  out  of  the  blood  ami  relief 
of  high  blood  proMuro  (see  paper  by  the  late  Dr.  Ralfe  in  Trans- 
actions of  the  Medical  Sooieljf  of  London^  vol.  xvi..  p.  216,  and 
lancet,  1893,  vol.  i..  p.  41S,  also  case  in  Lctacet.  1839.  vol-  ii., 
p.  1,U8). 

I  have  mentioned  in  several  places  (pp.  -13,  111,  197,  and  206) 
some  points  in  tho  piithology  uf  gravel  and  stone,  and  I  shall  now 
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merely  ratnark  tbat  whatever  the  influence  trf  other  TaclorB,  u 
excesaive  excretjon  of  ui-io  acid  is  not  vtry  raroly  the  most  impor- 
tant point  in  their  causation. 

Thus  thoy  iLfo  mot  with  in  oM  people  who  have  suffered  for  ycftrt 
from  gout  and  other  signs  of  excess  o(  uric  acid  in  eheir  iMdy  bim) 
hlooci,  and  arc  a  natural  result  of  failing  metabolism  in  such  peopfe. 
Thus  I  have  uxpliiiiied  that  thoau  who  have  much  urate  in  theii 
joints  may,  as  appetite  and  digestion  fail  and  tbeir  acidity  nin< 
down,  excrete  for  tcooIcs  and  months  an  excess  of  uric  acid  ttU  tiw 
joiuta  whicli  at  one  time  wei%  full  of  orates,  show  nothing  bot 
empty  erosions  of  uurtilage  (see  p.  530). 

As  the  fixceas  of  unc  acid  Erom  this  aource  passes  through 
blood,  it  obstructfi  the  oapilluri^s  and  diminishes  the  flow  of 
from  the  kidneys,  so  that  we  get  a  large  excretitHi  of  urates  and 
little  water  in  carry  it  oET,  and  it  is  tittle  wonder  that  some  of  this 
urate  in  occasionally  deposited  in  the  kidney  or  the  paseagos  below 
it ;  aud  &a  I  have  shown  in  reference  to  fig.  &S,  it  is  the  uric  aokl 
which  controls  the  excretion  of  water,  and  not  thi»  water  the  exc 
tion  of  uric  aoid. 

Now  this  is  a  very  painful  and  troublesome  comlilion,  and 
with  which  it  is  very  difiicuH  to  d«al  satisfactorily ;  thus  it  may  be 
difficult  to  stop  the  plus  excretion  of  urates,  for  the  patient  is  often 
so  feeble  and  his  acidity  so  low  that  acids  are  overpowered:  but 
moroury  and  iodides  will  act,  and  these  will  not  only  diminish  the 
excretion  of  urates,  but  ^vill,  at  the  same  time,  increa«o  the  excretion 
of  water.  Soda  and  potash  may  be  given,  but  they  will  not  iooroMe 
the  water,  and  will  increase  probably  the  actual  excretion  of  uric 
add. 

The  urates  are  probably  doing  no  harm  in  the  joints,  and  nothing 
will  be  loat  by  letting  them  stay  there  a  little  longer,  or  come  out 
into  the  bluod  and  urine  more  gradually,  so  tbat  I  am  inclined  to 
think  that  the  iodides  form  the  best  line  of  treatment  to  adopt. 
am  hero  speaking  merely  of  the  greater  or  loss  excretion  of  orat 
from  gouty  joints  ami  other  plaoos  of  deposit  in  the  body,  and  not' 
of  the  treatment  of  a  calculus  in  the  kidney  or  bladder  ah-esdy 
formed  ;  the  line  of  treatment  I  suggest  is  intended  to  prevent  thdr 
formation  if  possible. 

It  is  an  obvious  eonclueion  from  ray  reasoning  that  if  a  patient 
such  as  we  find  thus  suffering  from  gravel  iu  old  age  had  altered  hi 
diet,  io  the  way  I  am  xuggestiug,  twenty  or  thirtijr  yean  before, 
would  in  all  probability  never  have  eufiered  either  from  gout  or  from' 
gravel. 
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T  am  iodebted  to  my  frientl  Surgeon-Captam  Kmest  Koberts, 
I. M.S..  for  the  following  interealiti^;  obsc^n-ittiioiis  with  regard  to  the 
cETecls  of  diet  od  the  incidence  of  calculus  in  India. 

AmoDj;  tho  poorly  nourished,  rice  eating  population  it  i»  nu-&. 
Among  the  whciLt  cnting,  meat  eating  and  gent^rally  better  fed 
provincee  it  is  fruquent;  and  in  thaee  provinces  it  \&  specially 
common  ainnng  thu  mun  and  boys,  mre  among  the  women  and 
girU ;  and  tbia  h  lari^ely  due  to  diet,  for  the  men  feed  best  and  tlic 
boys  with  thorn,  tho  women  hnvc  their  leav-iogs,  and  the  giria  what 
they  can  ^t ;  the  last-named  being  very  little  thought  of,  u-nd  badly 
fed. 

•  It  seems  to  me  ihat  this  is  enlremely  interesting,  for  in  the  moat 
eating  provincos  there  is  most  iiUrodaction  of  uric  acid,  and  those 
iiiEroduoe  moiit  who  are  best  fed  (men  and  boya),  and  those  iulro- 
duee  least  wlio  are  least  well  fed  (women  and  girls) :  and  then  the 
warm  climate  of  India  conduce^  to  high  alkalinity  of  the  blood  and 
the  rcUUvcty  rapid  pa>ssage  through  it  of  uU  the  uric  acid  inlroduoed. 

During  the  discussion  of  a  pup^r  which  I  read  at  the  Medical 
Society  In  Novemlier,  IH96,  and  in  which  1  Bnggeated  that  "  the  uric 
acid  diathesis"  is  a  tuyth,  inai^much  as  all  the  diseases  referred  to 
it  art)  realty  due  either  to  tbe  exccsaivo  intruduction  of  ready  formed 
one  acid  or  the  cxeossive  eonaumption  of  albnmmous  food,  both 
of  which  dietetic  en-oi-R  can  bo  corrected,  and  the  diaeases  due  to 
them  removed.  I  was  attkud  by  Mr.  Fi'eyer,  who  appeared  »»  a 
ofaampion  of  the  "  diathesis,"  how  it  was  that  niaiiy  of  the  natives 
of  India,  who  lived  on  exactly  tho  kind  of  food  I  advised,  yet  euferod 
severely  from  sLonn?  After  what  I  have  said  with  regard  to  the 
effects  of  excess  of  albuminous  food  (i.e..  of  excess  of  quantity  with* 
out  reference  to  quality),  and  e<specially  after  my  remarks  on  fig.  65, 
I  do  not  think  that  the  question  i-equjres  much  answer  hero  ;  but  the 
ditouMion  thus  bcgxin  was  continued  afterwards  in  tho  Uritiih  Mniieal 
Journal,  and  was  brought  to  a  close  with  the  publiaation  of  the  moat 
intttTestiag  letter  uf  my  friend.  Surgeon -Captain  H.  Roberts  {British 
Medical  Journal.  18(17,  vol.  i.,p.  625),  and  in  tliis  disoussirtn  several 
feet*  of  considerable  intercut  were  bi-ought  to  the  surface. 

First  of  all  it  became  (>vid(>nt  that  in  spite  of  adverse  oriticismti 
the  aboTe-mentio'ied  hubits  of  the  native's  in  feeding  the  men  and 
boys  best  really  exist,  and  no  doubt  tiocouut  both  for  some  extra 
introductioQ  of  uric  acid  as  well  as  po^aibly  for  some  excess  in 
albuminates  In  umle<!  as  compared  with  females.  That  more  meat 
is  really  eaten  by  the  uativL>sof  India  than  might  be  supposed,  that 
large  oumbera  of  Mohammedans  eat  it  regularly,  and  that  the  lower 
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castoof  HinduB  take  it  whenever  they  ciui  Ret  it;  and  I  ^m  «!» 
indebted  tor  corroborative  evidence  on  these  poiut«  to  my  thenA, 
Dr.  Bonus,  uiiil  liis  brother,  Gonural  Bonus,  who  served  in  lodtivfot 
iDito;  yoars  in  various  official  positions,  brioging  him  into  conUd 
with  the  oativee  in  vilHous  parta  of  the  empire. 

And,  speaking  geuei-atly.  it  evems  to  be  just  in  thoee  meat  eaUag 
portions  of  the  population  tho.1  sione  is  most  commoQ.  Furlber, 
SuiKooQ-Captaia  itobvrts  shovs  in  the  letter  above  meotiooed  Ibat 
atone  ia  moat  common  in  the  districts  whore  wheat  is  the  sMpIi 
food,  and  Id'imI  common  whure  rice  iu  tbe  most  important  food,  and  I 
may  mention  that  PHrkeH  gives  the  percentage  of  albuminates  m  rice 
ae  5,  while  in  wheat  flour  he  gives  it  as  11,  or  more  tb&a  double, 
and  it  is  thus  evident  that  thn  wheat  cnting  population  are  muoti 
more  likely  to  gut  excess  of  nJltmninate^  than  the  rica  eating  (see 
also  remarks  in  chapter  viii.,  p.  278,  on  "  Caitsauon  of  Fatigoe  and 
Bhcumatism  in  Horses"). 

Further,  it  is  eridout  from  slatistioft  kindly  seat  uu  by  Stugeon- 
Captain  Roberta,  and  wliioh  are  extracted  from  a  paper  on  *■  Vosical 
Calculus  in  India,"  which  he  presented  to  the  First  ludiau  Medical 
Congress  in  Docembor,  IBdi.thutthitdici  of  the  native  soldier  in  India. 
though  eoDtaining  tio  meat,  docs,  uovcrtheloss.  contain  ouikrly  otw 
qoarter  more  tUbumiQatea  than  tlie  diet  of  the  European  soldier,  and 
also  chnt  in  some  parts  where  coruin  kindii  of  pulses  B,rit  pleuUful  and 
are  froolyoaton  ihodiotof  the  natives  contains  a  still  larger  oxoeMof 
albumens.  It  may  be  interesting  to  point  out  that  this  is  exactly  the 
food  in  which  I  exceeded,  and  which  furnished  the  orio  acid  for  my 
subsoqucnb  troubles  in  &g.  65,  though  I  would  rv;iim>'k  that  bod  I 
been  in  a  warm  cliinato  I  should  not  have  had  nearly  as  much  reteo- 
lion  OS  is  there  shown  (uud  luy  reteotioo  is  uinch  greater  in  Iha 
cooler  portions  of  tbe  year  and  little  or  nothing  in  the  warmer);  aod 
further,  I  should  probably  not  have  had  thu  gout  of  fibrous  tiacuas 
which  it  eventually  produced,  as  this  \ras  more  ox  lees  the  direU 
result  of  tbe  determining  action  of  cold. 

But  supposing  in  a  warm  climate  I  had  by  some  means  got  sn 
excess  of  uric  aoid  into  my  body,  1  should  have  hid  as  a  result  of  thu 
narmlfa  and  the  increasing  alkalinity  of  the  blood,  a  plus  exoretioo 
ol  uric  acid  with  high  blood  pressure,  hftadache  and  mental  depres- 
aion  as  its  results,  and  possihly,  if  then  was  otioogh  o(  it,  soiot 
gravel  or  calculus  a>i  well,  and  it  ia  these  latter  diaeasos  that  tlii 
Datives  of  worm  climatos  suSi^r  from,  and  little,  if  at  all,  &oai  gouL 
though,  OS  I  have  pruviou^ly  mentioned,  the  antic  arthritis  called 
liwutQattsm  is  by  no  means  unknown  in  India. 
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With  regard  to  somo  of  Chcxc  points  SuT^^on- Captain  Uabert^ 
says,  in  the  leEter  to  the  British  JWw/tca/  Joiimaiahove  relerred  to  :— 
"  Out  of  a  totiU  of  over  4,000  eattua  at  ciUoiilu»  operatad  on  annually 
in  lodia,  one-half  are  reported  from  tlia  Fuiijab,  iu  a  jMpulatiOa  of 
30  millions,  1  million  of  wbom  axe  ropoilod  by  Uuuter  hh  rice 
esters,  97  per  oont.  of  the  arablu  ar»a  beiug  under  wlieia,  barley, 
and  milieu.  Next  come  tbe  Nortb-Wcai  Ih-oiiiices,  with  leas  wbeat. 
but  BtiU  only  8  pei  cent,  of  the  ciUti%'abb  urea  under  rice,  which  i» 
«aid  (Kuntcr)  to  be  eiitcn.hy  i  millions  out  ot  the  il  millioa  inbabi- 
taots — a  doubtful  point  to  anyone  who  knows  the  Xorlli-West 
Proviace« — aaJ  from  cliis  area  from  900  to  1,000  sLone  casoii  are 
reported  annually  ;  thus  throe-fourths  of  the  caavs  arc  rupurtuJ  from 
a  whc«l',  bnxley-,  and  millet-eating  poputntion  of  about  70  milUoiia 
(or  fewer}. 

I  "On  the  olber  huiid,  the  ratio  of  calculus  incidence  to  popuUbion 
is  loweet — and  tber«  is  a  bu^u  couiiAtit  between  loweet  and  highest 
— ^in  Beoeftl,  Madras,  and  Burruab,  where  rice  is  the  mo4t  impoila-ut 
food  staple.  The  contrast  is  seen  even  in  one  provincial  area, 
namelj,  liower  Bengal ;  for  Behar,  the  western  part  thureof,  which 
is  pre-eminently  ».  wheat- producing  and  wbcat-eatinj^  country, 
famishes  altogether  a  disproportionabo  number  of  tbu  cases  in  the 

I  Ben^  Ktatiatios. 

f  "la  tbigcoonectioDlmuiitadd  that  I  have  deHmte  8tutislic«  from 
the  Punjab  dispensanes,  showing  that  out  of  a  total  of  1,-140  cases 
1,19!>  were  Mubammedans,  and  only  247  Himlus,  a  ratio  of  5  to  1. 
Tbeso  coses  were  not  picked  out  to  dtimonticrate  a  foregone  conclu- 
^n,  but  ai-e  tiikeu  u»  reported.  Jt  is  dillieulc  to  explain  ihis  special 
piuolivity  of  MohAiniiiedaiis  unless  the  food  factor  be  taken  mla 
oonsideration." 

I  One  further  luct  of  iutcrvst  caiue  out  iu  the  above  oon-esi>i>iidenoe 
and  discuasioa,  uainely,  that  the  ratio  oi  womt;n  Ut  men  iti  stone  is 
wy  olosfl  to  ttie  ratio  of  women  to  men  in  gout ;  for  if  there  is  any 
truth  in  the  pathology  I  hare  been  endeavouring  to  defoiid,  this 
must  of  uucctisity  be  the  eaao,  fur  when  the  urates  are  in  the  body 
tthey  may  have  arthritis,  and  when  the  same  urates  are  being  dis- 
solved and  pitsfltng  out  of  the  buily  tbey  may  have  gravel  or  calculus. 
Tbey  are  but  two  scugeit  of  one  process,  and  the  ratio  of  womeu 
to  men  alloctud  will  almost  of  nccoKHtty  bu  much  lh«  saoie  for 

I    OMb. 

I  Iu  India,  owiujj  to  the  effects  of  warmth  on  the  alkalinity  of  tlie 
blood,  plus  excretion  of  urates  is  the  rate,  retention  the  exception, 
a  fact  also  mentioned  by  Bui-goon-Oaptain  lioborts  iu  bis  paper  on 


6fia 


DBIC   AOm. — CUAPTEB  XVIt. 


"  Calcalus  "  ;  itDil  thmti  inun  nnil  boys  suffer  most  from  stone  liecftiiSf 
they  cat  moel  lueat  and  most  albumen. 

In  Eogliiml,  wilh  its  oold  clima.te.  hif{b  oeidity  of  urioo,  suad  lov 
alkalinity  of  blood,  reteniino  of  urates  is  the  rule  And  plus  excretion 
UiL-  exception— ao  exception  oaBOciatod  moatly  with  Uie  debility  ol 
udvonciiiK  lifi) ;  aod  liei-e  men  suffer  most  from  gout  becaaee  lhey««t 
more  in  (juantity;  also,  i a  my  cxporieneo,  tnor« — often  much  mon 
— 'meat  than  women  ;  ^o  that  they  hare  both  eEccHH  of  albumen  and 
excesuve  introduction  of  urates. 

And  Sir  A.  Uarrml  remarks  ("  Qout  and  Hheumatic  Gout," 
3rd  edition,  p.  212»  that  when,  in  the  degenorato  day^  of  the  Botmui 
Empire,  women  lived  like  men,  they  became  "  the  subjects  of 
acquired  gout  equally  with  men." 

There  secniH  to  uiu  in  all  this  juat  nothing  to  ncccsidlate  Uie 
continued  exiete&oe  of "  tho  uric  acid  diathesis,"  though  doubtless 
many  will  etill  rogurd  it  with  some  ofTection,  because  for  ijuite  a 
\&tgB  number  of  years  it  has  played  the  part  of  a'rery  respectabtt? 
nnd  convenient  cloak  for  considerable  ignoranoo> 

The  pablicAtion  uf  the  above  correspondence  al»o  brought  me  a 
most  intorcstit^  contribution  of  exporienc«»  from  Surgeon-Major 
T.  Holmested,  formerly  oivi)  surgeon  at  Hyderabad  Sind,  which  br 
huH  kindly  fiWen  me  leave  }o  mention.  Thus  he  says :  **  In  Sind  all 
Hindus  but  Bmlmiina  eat  goat  and  h»h  aud  lentils.  Stooe  is 
prevalent  ov^n  in  girle.  I  used  to  attribute  it  to  chill,  for  I  ha' 
had  suckling  infanu  with  atone  (the  youngeat  he  ever  o; 
helni^ll  monbhs  old). 

"  In  Sind  and  North  India  in  the  cold  weather  the  oigbt 
early  morning  is  piercingly  cold  and  midday  hot— little  ohUdren 
abont  naked;  the  chill,  I  thought,  upset  the  action  of  the  liver. 
Enlarged  spleen  very  oommoji  in  Sind,  and  (ever  and  pneumonia 
cold  season." 

He  also  says  that  fruit  and  vegetables  are  deficient  in  thu  diet, 
at  least  for  a  great  part  of  the  year  in  a  groat  part  of  Central  Sind. 
and  that  atnon^^st  nativeo  a  modified  souny,  as  shown  by  the  teeth, 
is  common. 

[  think  that  Surgeon-Major  Holmested  is  quite  right  about 
effect  of  chill,  which  may  affcet  the  aotire  metabolism  of  a  ohild  v 
powerfully ;  in  them  odd  will  act  ub  a  stimulant  and  raise  the  aeidit)' 
of  the  urine  ;  it  will  pmbably  diminish  for  severul  hours  the  naloial 
morning  excretion  of  uniteH.  causing  reteotioQ  either  from  day  to 
•lay  or  throughout  the  whole  cold  season. 

The  uric  acid  thus  held  back  will  oome  out  either  at  some  otlwr 
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hour  of  tho  day  or  a.i  the  vnd  of  tlie  cold  sea^n  niUi  a  rush,  jast  as 
appeara  to  oocur  in  this  country  in  Marcb.  April,  and  Mav,  and  on 
bo  Jiiljt  and  tho  result  may  oftca  W-  ineutficiciu  »oliuion  and  cEc- 
posttton  of  gravttl  or  calculus. 

The  effects  of  feren),  piieuioonia,  uud  enlarged  ttpleen  iu  causing 
iDcreasGd  rctcuiion  of  urates  in  the  body  I  bave  already  mentioned 
several  times  ;  and  a  deficiency  of  fruit  and  frcnb  vcf^otablee  and  tbt: 

^  alkali  they  supply,  n'ill  obviously  help  the  other  causes  making;  for 
retenttoa  or  acoumulatioo,  which  in  thit^  country,  just  as  in  India, 
fiimishe!!  the  material  for  aubai'tjuonl  t^ravel  or  stone. 

In  this  country,  on  the  other  hand,  we  get  some  retention, 
that  is,  men  and  boys  may  eoinetiraos  go  on  introductnfi;  excess 
of  uric  acid  in  their  food  and  yet  not  pasKJng  exoeHs  in  their  urine  ; 
but  then  some  accident  occurs  and  lays  tbeiu  up.  they  gel  a  fever,  a 
disease  like  splenic  leucooythtemia.  or,  later  in  life,  carcinoma,  and 
down  goes  nutrition  and  up  f;oee  the  alkalinity  of  the  blood,  and  all 
their  urate  nccuiniilations  pasti  through  it  in  auch  quantity  as  to 
B  oaasenwre  or  less  deposit  in  the  urinary  passa^eti,  as  occuired  in 
"  the  case  mentioned  by  Dr.  Bniuiun,  p.  43,  or  the  case  on  p,  111.  oi 
the  migraine  case  on  p.  206.  8ome  are  very  fond  of  the  idea  of 
washing  out  uric  aoid  from  the  bod)  and  pnssngcs  by  drinking  large 
qnaotitiai  of  water,  but  I  cannot  see  any  evidence  that  this  is  of 
much  value.  For  we  see  (rom  lig.  3  that  cousiderahte  quantities  of 
fluid  taken  in  the  morning  hours  do  not  pasn  through  the  kidneys, 
but  remain  in  the  hlood  till  uric  acid  comes  ))«low  urea  tn  the  after- 
DDon,  and  yet  it  is  exactly  in  the  morning  hours  that  most  uric  acid 
Is  exoreted.  and  most  water  is  required  to  waah  it  out  of  the  urinary 
pMUges. 

I  think,  therefore,  that  it  is  very  little  use  to  give  large  quan- 
'tities  of  watdr,  for  it  gets  through  the  kidney  just  when  it  is  not 
wanted,  and  it  cannot  get  through  the  kidney  when  it  ia  wanted,  i.e., 
whuu  large  quantities  of  urates  are  passing  into  the  urine.  Again, 
the  drinking  of  much  water  may  increase  the  excretion  of  una  acid 
by  causing  dyspepsia,  hydrminia,  or  both,  and  thus  do  harm  in  gravel 
and  calouluB,  where  our  aim  siiould  rather  be  to  diminish  tor  a  time 
the  excretion  of  uric  acid,  and  at  the  same  time  free  the  excretion  of 
vattor,  as  with  an  iodide. 

»Now,  when  an  excess  of  water  (i.e.,  in  excess  of  normal  thirst 
and   the  requiromunts  of  the  blood  and   tissues)  is  taken  it  often 
cluuet  very  marked  dyspepsia,  poisibly  by  diluting  the  digestive 
'     sacretions,  and  dyspepsia,  as  wo  know,  cau<iHS  uricacidtcmia  and  a 
exorotion  of  uric  acid  in  the  urine ;  but  io  gravel  and  calculus 
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this  is  a  hannfal  toil  not  a  holpful  effect.  And,  apart  from  gravel,' 
in  other  oonditions  of  uric  acid  disease,  I  sec  no  roason  to  tfaink 
that  nat«r  drinking  in  sxoess  is  of  any  reiil  vnlue  in  troAtment,  for. 
m*  we  hftvp  sren  in  previotis  cViaptfiis,  it  is  tho  uric  acid  that  controls 
tbc  oscrctioQ  of  wutci:,  and  not  ibu  vrater  that  «oatrols  the  exoretton 
of  aric  acid. 

Apart  from  the  dyspepsia  it  may  produce  or  increaim,  T  doofat 
whether  an  ertra  pint  of  water  gwaJlowe<)  has  any  offeot  on  tho  ox- 
oretion  of  uric  acid  in  tha  houra  vrbioh  follow  its  ingestion  :  bat 
whoro  people  habitually  over-eat,  it  may  be  useful  in  default  of  oUiw 
measures  to  causa  a  little  dyHp(>pt;ia  and  perhaps  some  inoreasad 
action  of  the  honels,  ho  a.%  to  sweep  out  some  of  their  annecessaiy 
supplies  beforo  tboy  are  di^fltcd  and  absorbed.  As  an  atnusine 
patient  said  to  mo  some  years  ago, "  What  a  ^orld  it  is,  one  half 
dying  of  too  much  to  eat  and  the  other  of  too  little,"  and  in  all  uhc 
acid  diseases  it  is  far  easier  to  prevent  introduction  than,  baring  got 
it  in,  to  prDTid»  for  )!«  nafc  and  satisfaotori,-  removal.  The  AXcretloD 
of  orio  acid  is  controlled  by  its  solubility  in  the  blood,  and.  so  tar  as 
I  know,  n.part  from  dyspepsia,  excessive  water  drinking  affects  this 
hut  tittle,  and  though  as  previously  pointed  ont  with  reference  to  Sir 
W.  Boberts*  resuHs  in  chapter  xr.,  the  more  water  there  is  in  the 
blood  the  greater  power  it  will  have  of  dissoUnng  hi-urate  deposits, 
still  if  such  urates  are  in  this  way  brooght  into  the  blood  in  any 
quantity  and  aRStimn  the  colloid  form,  they  will  obtttruct  the  capil- 
laries of  the  kidneys  and  allow  ouly  a  scanty  excrotion  of  water  lo 
paae  with  the  urates  into  t>he  luiue. 

The  effects  of  exercise  on  nutrition,  motabolism,  and  the  eter 
lion  of  urea  and  uric  acid  1  have  already  gone  into  at  groat  U 
in  chapter  viii..  and  from  the  fact  that  it  stimulates  and  incresMSj 
metabolittm,  atid  improves  tbe  circulation  through  almost  all  tb« 
organs  and  tissues,  it  is  easy  to  ondorstand  that  regalar  oxeretK, 
short  of  fatigue,  should  bo  extremely  awful  in  many  of  tho  disflSM 
procMses  of  which  1  have  lieen  speaking.  Thus  in  high  blood  pres- 
sure and  headaohc  it  frees  the  capillaries  and  relieves  llie  btra-cranial 
pressure;  in  tnontal  depression  Professor Lange  has  specially  pointed 
out  its  vahie  ;  then  want  of  regular  exorcise  is  one  of  the  niMt 
common  causes  of  dyspepsia,  with  all  its  train  of  bodily  and  mental 
ills.  .-Ngain,  in  albuniiuunn  and  glycosuria  so  much  regular  exercise 
aa  will  keep  up  tbe  nutrition  of  tbe  skin,  the  muaoles,  and  Um 
important  glands,  is  often  one  of  the  chief  points  in  treatment.  In 
^ut  also,  us  we  have  seen,  regular  exeroise  will  prevent  attacks. 

In  many  oattes,  then,  I  consider  sach  regular  exercise  ai  ■ecBPd 
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only  in  importHtice  ki  diut,  and  tbu  two  oaa  o[l.on  be  employed  to- 
f{«ther  with  advimtage.  Where  the  surroundings  cr  ttm  conditLon  of 
Ihepfttient  proront  sftlmfnetory  cxerciao.  inassago,  whicii  id,  iu  majiy 
nspects,  eqaivalent  to  exercise,  may  take  Uit  ptacu.  and  especially 
where  nutrition  is  low,  it  i«  often  ao  impjrtanl  liolp  at  the  com- 
uieooemeDt  oE  trcatmeDb.  Then,  again,  massage  is  «xtroai«]y 
n«efQj,  as  has  been  ao  ably  demonsi rated  by  Dr.  A.  Symons  Eccles,' 
in  improviag  the  eirculntion  and  iiuti-ition  in  joints  and  other 
Structures  which  have  been  damnijed  by  uratos.  or  hare  had  thoir 
AittritioD  seriously  afTvcbod  by  ihu  ciroulfttory  changes  which  these 
sabstanoes  produce,  thus  oonipIe(i»g  the  cure  of  whinh  the  r«moval 
of  tho  urates  in  only  the  first  step,  for  obviously  the  remoTal  of 
onUes,  while  perhaps  preventing  further  Btruotiu'al  or  nutritional 
ohange,  will  nut  resioro  theti'^suca  lo  thuir  origioal  healthy  oondition. 
It  is  important,  howcvei-,  to  bear  in  mind,  as  suggested  in  pi-evious 
ttbaptor?,  thai  massage,  by  flooding  the  injured  fibroue  UssueH  with 
fresh  blood,  and  fresh  luid  more  alkaline  sorum,  may  really  help 
conuderubly  with  the  ruaioral  of  iiratuH  from  the  tissues  and  thv 
SQspeuaion  of  the  chronic  irritation,  fibrosis  and  stiffening  which 
their  presence  produces  and  keeps  going ;  and  tliis  may  apply 
equally,  whether  tho  original  injury  of  fibrouR  tissues  was  uratic 
or  irauniatic,  nr  as  so  often  happens  a  tnixturu  of  both.  And  th:» 
'OODSbant  prescaco  of  irntatin;>  urates  may  really  account  for  much 
of  the  obserrod  difference  in  the  rate  of  repair  of  wounds  and 
injuries  betwMn  ChoGo  who  eat  meal  and  those  who  live  on  an 
almost  entirely  uric  acid  free  diet,  the  other  most  important 
faolor  being  an  Improvad  oii-citlntion  in  the  ubaenve  of  colliemin. 
On  the  other  hand,  it  iu  also  true  that  exercise  will  do  Utile  or 
nothing  (or  the  relief  of  uric  acid  diseases  eo  long  m  diet  in  left 
nnaltered  and  uriu  acid  is  being  contiDually  introduced  into  the 
hlood  in  excess. 

Looking  to  uU  those  facts  it  iu  most  difhcult  to  avoid  the  con- 
clnsion  that  all  sufferers  from  the  diseases  treated  of  in  this 
volume  owe  their  sorrow,  suffering,  and  early  death  to  nothing  in 
this  world  bub  their  own  folly.  Certainly  they  hare  no  right  to 
blame  nature  either  as  to  the  origin  of  the  troubles  or  ihcir  in- 
heritance; in  human  natuiu.  just  aa  claowhcre  iu  the  Cosmos,  the 
paoisbment  follows  the  broken  law,  and  cnniparativo  anatomy 
should  long  ngo  have  warned  thetii  of  their  error  in  diet. 

'  nrUM  iMical  J»Mr.«i,  IBSS,  wl.  11. ;  iWd..  l»l,  »ol.  U,  p.  l.OTS }  "  Sci- 
atio*,"  MMunilUa  nod  Co.,  1898 :  Lnnnt,  ieSH,  vol,  11.,  p.  M4  i  sod ■<  Th«  Practice 
ol  Manage."  Mncmillivn,  189l>. 
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Th&t  it  in  c&«ily  po!»iihte  to  sustain  life  on  the  prodtiotfi  of  the 
vegetable  kiogdoin  oeeda  no  cIeiiion»br&tioi)  For  physiolo^bft.  eieti 
if  a  luajorHy  of  the  human  i-ace  were  not  oonatautly  engaged  in 
demoDBtnitiTig  it ;  and  my  rasearcbee  show  not  only  that  il 
ie  possibk,  but  that  it  is  infinitely  preferable  in  evotiy  way,  aud 
produces  superior  powers  both  of  mind  and  body. 

Lastly,  bbcrv  is  tho  uxtruordiuiiry  tind  uhnost  inesplicuble 
ifabt  moat  of  the  advantages  of  a  diet  from  the  vogetabU-  kin 
have  been  pointed  out  by  one  man  after  another  for  noil  on  to 
three  thousand  years,  and  their  wordf^  have  apparently  fallo.D  od  Lbe 
almost  absoEutely  deaf  ears  of  the  meat  eaters  ;  from  which  we  may 
pcrhaps  conclude  that  thi:  inf^efltiou  of  these  poisons  blinds  the  eyes 
of  its  consumers  to  knowledge  and  wi^om,  aod  prevents  them 
realiftinf;  that  they  and  their  fellows  are  constantly  sulTcring  man; 
and  terrible  things  tor  no  ruHson. 

It  is  true,  however,  that  this  knowledge  of  Uie  aDo>6Dts  woftvety 
iniporfi:at,  so  that  in  running  from  one  danger  tbey  must  have  often 
fallen  into  another.  Hence,  auob  >iuceesfi  as  ci»n  now  be  attained,  » 
to  a  oorreiipoDditig  degiee  on  exaat  measure  of  knowledge,  bui  there 
is  still  plenty  to  do  in  improving  both. 
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CHAPTER  XVni. 


Instruubnts  and  Mbthods. 

It  is  not  my  iatention  k>  clevote  space  to  a  general  considera- 

r^on  of  inatnimonbs  nod  methods;    I  Hhn.It   moroly  stato  ebortly 

1  have  irsed,  with  a  few  recQM'ks  aa  to  what  I  think  about 


Aciiiittf  of  the  urittectinh«  ustimRted  with  a  graduated  solution  of 
soda,  of  which  1  cc.  6-3  millej^rainmes  of  crystallised  oxalic  ftoid, 
uid  s  BohitioD  of  phenol-pblholain,  which  gives  a  pink  colour  in 
alkalino  eolations. 

Procas. — 10  CO.  of  urine  aru  placed  in  a  small  china  saucer,  and 
■'■drop or  two  of  the  phenol>phiha1«in  Bolutiou  added.  The  aodft 
tolution  is  then  run  in  from  agraduated  pipette  till  ik slight  pink  tioge 
■speiTnancnt.  The  iirtAoitnt  of  eodft  solution  usod  is  then  read  off, 
and  muIUpHcd  by  the  numher  of  10  cc.  in  twenty-four  hours*  urina, 
and  this  worked  out  gi^'ea  the  totnl  acidity  of  the  twenty-four  houra 
in  grammes  or  gr&iTts  of  oxalic  acid,  aud  this  is  the  way  it  is  recordod 
in  ray  curves. 

tUretj. —  For  this  I  have  uRed  tho  apparatus  of  Ptipri,  which  eao 
!»  obtained  from  Messrs.  Griffin  and  Sons,  Oarriolc  Street,  W.C. 
Ita  esaential  point  h  that  the  inner  tul>e  which  colk-cts  the  gus  has 
two  openings  at  itA  upper  end,  one  communicating  by  n  rubber  bulw 
witb  the  reaction  bottle,  and  another  ending  in  &  short  rubber  tulw, 
which  can  he  clamped  just  before  using,  when  all  the  levels  have 

tbeen  adjusted. 
t     The  chemicals  required  are  a  saturated  aohition  of  caustic  Hoda 
fend  ftome  hromino,  which  can  be  obtained  in  gtnss  tubes  containing 
the  exact  amount  used  (^'2  co.). 
Proetst. — Measure  22-6  cc.  of  the  soda  solution,  and  place  it  in 
the  reaction  bottle.     Drop  in  a  bromine  tube  so  that  it  breaks  od 
eoming  in  contact  with  tho  bottom  of  the  bottle ;  remove  the  broken 
glass,  and  mix  the  cheniioatit  by  nbaking  roLnd  and  round.    Th« 
result  is  a  pale  yellow  solution,  which  U  now  ready  for  use,  thoogb 
if  it  is  at  all  warm  it  should  Grst  be  allowed  to  cool. 
43 
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Keasure  5  cc.  of  urino  into  a  sm&ll  tabo  nbout  two  inohes 
Buppliorl  with  tho  reaction  bottle ;  place  it  fjentty  with  b  pair 
forceps  inside  thut  buttle;  axljust  the  cork  ia  the  liottle.  and  lonar 
the  inner  colliding  tul>e  till  the  wAtvr  stands  at  the  line  marited  0: 
laatl)',  clamp  the  upper  tube  of  the  coUoctiEtt;  lubu.  Now  take  ap 
the  reaotiou  bottle,  and  ioolino  it  to  one  aide  so  that  the  nrino  is  the 
little  tuba  and  the  hypo  brum  ite  soltitioa  mix,  and  continue  to  mo^T 
the  bolllu  from  Ftidti  to  side  fur  a  minute  or  two  till  tbey  are  thoroaghly 
mixed  and  tho  reuniting  efferveeccnoe  is  over.  Place  the  reactiou 
bottle  on  tho  table,  mul  allow  five  minutes  or  &o  (or  it  to  t»oi,  ihma 
raise  the  inner  tube  ho  that  the  watei-  atanda  at  tho  same  level  Iiolb 
outside  aud  in,  and  read  off  the  amouat  of  gas  on  the  grHxluatioui.  of 
ttiu  inner  Cube,  which  is  ao  arranged  that  it  givi^a,  not  the  qoantit} 
of  gaa,  but  the  percentage  of  urea  which  has  lieeii  calculated  from  it. 
Say  that  the  percentage  on  the  lube  is  1'6;  tbi«  must  bo  corrected 
for  temperature  and  pressure,  and  the  method  of  doing  this  can  he 
found  in  any  geucral  work  on  pliysica. 

It  is  important  to  sea  that  thit  bung  or  cork  and  the  tubes  fit 
well,  and  continue  in  good  order :  this  can  oasUy  be  Ua\td  by 
ruaing  tlis  inner  tube  and  clamping  it#  opeiiingB  when  it  ia  full  ut 
air ;  it  can  then  bu  lowered  into  the  water,  and  if  the  fluid  riaea  into 
it.  gradually  replacing  the  air,  there  is  a  le«ki  which  moat  be  toaai 
and  repaired. 

Uric  -dcjiJ.— Tlie  prooow  originally  doserihed  by  Profeasor 
Ilaycraft  ia  the  Bntith  MadietU  Journal,  ISa*!,  vol.  ii..  p.  l.IU>.' 

Apiiaratm. — A  wntar  or  meroury  auction  pump  to  be  obtaiiMtl 
fi'oiii  Griflin  or  other  instrument  niakera. 

A  tUr,lc  titted  with  a  rubber  bunf;  perforated  in  two  plaMi.  A 
small  funoel  is  ItLtod  into  one  of  these  perforations,  aod  an  albo* 
tube  into  the  other, 

Tb<;  elbow  tube  communicated,  by  meuis  of  a  rubber  tube,  witti 
the  suction  pump,  and  tlio  funnel  is  half  tilled  with  brokeu  gUM,tk 
surface  of  whicih  is  Hliaken  level,  and  then  a  pulp  of  aabeatoa,  ehaktli 
up  with  water,  h  poiiniil  on  to  it,  and  the  water  allowod  to  nu> 
tbrough  wbilu  tbe  BUctinn  pimip  is  worked,  till  &  uniform  teit  "f 
aabestoa  }  inch  thick  liua  cullcotcd  on  top  of  tbe  brokfoi  glaas ;  iii'< 


■NOTC— Thin  pTOMM  will  bo  (annd  given  In  Hoj>pe-8c]>liir'«  "Daadbwl: 
dar  Chomidolion  Aualj^ie,"  p.  869,  Derlta,  1393  ;  LIai[unant«n'«  "  Letirlx  itt 
Phyaiolog.  CImud.,"  Sad  odUiou,  Wiiwbatku,  XBftl ;  N«u)i«iisr  mu)  V  r  - 
"  AnaljH  do«  Ham*,"  Inat  edition  :  Sutton'ii "  f olniiuitrie  AoalyiM  " :  Shur.  ... 
liCM'n  work.  "  Tlio  Cbamicftl  HimU  of  lfa«  Animal  Body  "  :  and  otbv  l«il-kA^ 
of  f  Iij  *iok^'. 
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Is  <tirtber  waahed  by  passing  dUtilted  water  through  It  till  tho  wash- 
inga  ure  ole&r  o{  fibre,  and  Iben  the  filter  with  suction  pump  attached 
are  reodv  lor  nse. 

The  other  thuiKS  n.-quirod  ar«  ecTcrnl  ^lotva  Eiusks  of  100-300  oo. 
nqiaeity,  a  10  ca.  and  a  TiO  oo.  measure  glass,  and  sever^  pipettes 
graduated  to  }  cc. 

The  foUon^ini;  chemicals  are  necessary' : — 
Bicai'bonate  of  soda. 
Strong  amiDOUia  sp.  gr.  '880. 
Ammonifited  silver  nitrate  solution. 
^^^^         Special  dilute  nitric  acid. 
^^^^K        Fcrrio  alum,  a  Haluratud  solution. 
^^^^H         Centinortnal  auimonic  thiocyannte  soliittoo. 
^^^V         Slran^  sulutJuu  of  eoninion  siiU  (Na.  CI.]. 

Bottle  of  distilled  water. 
^L       All  being  roudv,  a  aainplu  of  25  co.  o[  th«  21  hours'  urine  should 
■be  measured  out  and  placed  in  a  glass  flask. 

f  Before  doing  this  I  always  nube  tho  colour,  clearnoBS,  epocific 
graTJty.  and  the  acidity  (as  ahove)  from  the  whole  bulk.  U  thare  is 
a  tiirbidity  or  a  depoait  of  urates,  and  if,  as  la  guucrally  tho  oaao  in 
these  oireumatanccH  thcTc  Ik  a  hi){h  sp.  gr.,  t.e.,  ahore  LU'iO,  I 
generally  add  to  tlie  wliole  bulk  an  wjual  volume  of  warm  water, 
which,  as  a  rulo,  clears  it  completely. 

If  in  addition  there  is  a  deposit  of  red  pepjior  cr>'stal.>i  at  the 
bottom  al  Ihu  cullucting  glass  (and  it  is  wull  to  havu  a  3000  co.  glass 
)U  graduated  to  50  oo.  and  fitted  with  a  bnog  for  oolleetiog  the  34 
bonn'  urine).  I  generally  warm  llio  wholu  bulk  of  the  urioe,  adding 
Bome  bits  of  tiolid  causiic  potash  (the  acidity  hn>ving  been  previously 
■«Btimat(id),atid  shaking  till  it  is  clear  thai  ull  tho  urio  acid  has  passed 
into  solution. 

A  2j  oc.  eamplo  is  then  taken,  and  it  must  be  eoolsd  by  plaoiug 
ibe  tiask  in  cold  wa,tier  before  proceeding. 

To  this  add  bicarbonate  of  soda  (Haycraft  tiays  i»  grains,  Herman 

Mys  30),  and  I  am  in  tho  habit  of  adding  about  30  grains  or  a  trifle 

more,  then  !2  or  3  eo.  of  the  strong  ammonia,  and  about  !2  cc.  of  the 

^amiuonialed  silver  uiirate  solution.     This  kat  brings  down  a  gsla- 

Btiuous  precipitate  of  urate  of  silver,  and  if  there  in  ntuoh  of  it  the 

fluid  18  quite  thiclt,  and  rapidly  cornea  to  rest  after  shaking  round 


r 


flask. 


'  TliCM  chnmicul*,  villi  dlreolioaa  for  carrying  out  Ibo  procesa,  can  W 
bU.in«d  from  Mwwn.  S4Vor7  A  Muofv.  143.  N«w  Bood  SU«ot,  N\'. 
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If  the  patient  is  taking  &q  iodide  it  will  b«  ndcessary  to  add  br 
more  of  t))o  silvoi-  nolution  than  tho  2  cc.  montionod,  bot  I  will  ratani 
to  thifi  point  a.gftin. 

We  have  now  a  prwcipitato  oE  urato  of  silver.  tog«th«r  with  silver 
not  combined  with  urio  acid  in  an  alkaline  solution  ;  the  next  prooeae 
ie  to  separate  tho  silror  combined  with  iirlc  acid  from  tlut  not 
eombined  with  it.  ^| 

Tholi()uid  coQtairiiug  tho  precipiCato  is  now  thrown  ou  the  fill^^* 
aud  the  suction  pump  put  in  action  ;  the  geUtinotu  urate  of  silver 
rornaiim  on  the  filter,  tho  fluicl  pAsees  throii){h,  and  tho  orate  on  cbe 
filter  JH  washed  with  dtKtill'ed  water  till  the  duid  pasfung  contains 
Irocu  of  silver. 

The  best  way  to  ascertajn  this  19  to  take  two  test  tubes,  and  iti 
onu  of  them  place  1-2  ce.  of  salt  eohition,  and  tbon  pour  into  both 
tost  tabes  some  of  the  liquid  pa^tsting  tbrou|^  the  filter.  So  long  as 
the-  liquid  hi  the  tube  with  salt  solution  is  distinctly  more  turbid  tluii 
that  in  the  tube  without  nalt  solution,  more  washing  is  roijuired. 

When  tho  urate  prooipitato  is  thus  got  quite  clear  of  uncombinod 
silver,  the  fspsaial  nitric  anid  soliiljon  in  poiircd  over  it,  tilling  Ihe 
filter  u[i  to  thu  top,  and  keeping  it  full  for  a  minute  or  two  bt 
pouring  a  little  more  on  as  it  runs  down. 

As  80011  OS  all  the  nitric  acid  with  tho  urate  of  stiver  in  solution 
has  run  through,  till  tho  filter  up  with  diatiUed  water,  and  lot  thil 
also  run  through,  and  we  are  now  reader  for  the  final  stage  of  llit 
ppooess. 

Take  the  flaak  containing  the  nrate  of  silver  diaaolved  in  nitne 
acid  and  wat(>r,  dntaoh  it  from  the  «uetion  pump  by  removing  th^ 
rubber  bung- 
Add  to  the  solution  two  or  three  drops  of  the  ferric  atum  solatioo 
(indicator)  and  run  in  from  a  graduated  pipette  the  amnionic  tbio- 
cyanate  solution  till  a  permanent  pink  colour  ie  produced.  B*»i 
off  the  amount  of  thiocyaoate  uaed  in  oc.,  aay  it  is  18  ee. :  tfatn 
18  X  'C0163  gives  the  amount  of  uric  acid  in  35  cc.  of  urtne,  I'j-i 
-03024  grammes,  and  this  uiiiltiplied  by  4  gives  grammes  in  100  tt> 
=  'ISOOG,  and  this  multiplied  by  the  amount  of  urine  paased  gins 
tho  total  uric  acid  for  the  21  hour*  in  grammes. 

When  the  urine  contains  iodidea,  the  silver  oombinea  first  with 
the  iodide,  and  second  with  the  uric  acid  :  in  other  words,  tillenoagb 
silver  has  been  added  to  combine  with  all  the  iodide  preMont,  Dral' 
of  silver  is  not  formed,  »o  that  if  only  the  ort^nary  quantity  of  tbe 
ammoaiated  silver  nitrate*  solution  is  added,  the  amount  of  urie  mi 
may  be  greatly  under  estimated. 
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Th«  bettt  w&y  out  of  thJii  difTiculby  is  to  add  at  onou  4>6  oo.  or 
iDB  eilrer  Bolatioa,  then  lo  filter  imd  add  to  tlie  tiltrate  more  silver 
solution  iMiA  Me  \i  any  more  iodide  of  silver  comes  down  ;  il  it  does 
filter  again,  and  ftgtiin  ndil  more  silver  ;  wbua  iodide  euasQS  to  form 
on  iho  addition  of  t!ic  silver  solution,  add  2  cc,  of  that  solution  and 
filhu'  finally  ;  you  will  now  tjut  uU  Ibu  utriu  uoid  uombinud  with  silver 
and  retAioed  oa  the  filter,  aad  you  can  then  proceed  as  before. 

By  this  process,  which  I  owe  co  tliu  kirjd  suj^^itstious  of  Mr.  J. 
E.  Baul,  F.I.G.,  I  have  been  able  lo  obtain  the  name  ainouut  of  uric 
acid  from  a  urine  both  huforc  lund  uftor  tku  ndditioa  ol  uu  iodide. 

Haycraft's  process  takes  from  thirty  to  forty  minutes  to  complete  ; 
longer  for  high  *p.  ^r,  urines,  sbortur  fur  diluto,  for  itiucb  urate  of 
silver  clogs  the  filter  aud  gready  increase's  the  time  TRqiiired  for  the 
waiihiiis  procvaa ;  so  thai  Umu  is  wivod  Ity  diluting;  hi^h  Kp.  g,c. 
urines ;  but  when  a  unue  of  ep.  gr.  1025  i»  diluted  to  I  in  4,  there  is 
probably  soma  incr»aoud  Iohs  of  urate  in  the  waeiiini^  process,  as  the 
^  gelatinnog  urate  ologs  the  hlwr  and  ftid«  its  own  tiltratiou,  which, 
^^up  to  a  oorLttia  point  is  more  perfect  the  more  there  is  of  it. 

I  thiuk  tbitt  Htiycraft's  pruue-in  tlius  duwiribud.  while  tukiug  quite 

I      a  modcratd  umount  of  time,  gives  very  nccurate  and  constant  results  ; 

H  where  there  is  any  doubi  1  ropeiti  my  ohsorvation,  and  very  rarely 

^■fad  a  difference  of  mort:  than  ^  cc.  of  tbiocyuuate  solution  between 

I^Bbe  two  ;  if  there  i.s  u  ^r»iit(;r  dilTcruuuo  than  this  I  go  in  for  further 

ioveetigation,  and  may  find  that  a  fi-agment  of  glass  has  perforated 

the  asbestos  and  put  the  filler  wrong,  and  when  this  has  buoii  put 

right  I  again  repeat  my  obaervation. 

»Tbou(;h  the  process  tiikus  thirty  to  forty  minutes  to  oomploiu,  a, 
large  part  of  thiit  time  it  requires  only  an  occasional  look  to  add 
water  when  it  runs  tlirou(;h,  ivnd  other  matters  cnti  ti<.^  atlundod  tu, 
'      and  then  if  cha  suction  pump  is  pow^ful,  severid  filters  can  lie  con. 

Iiutctfid  with  it  and  several   uriuus  worked  through  at  the  same 
lime. 
Il  is,  1  think,  a  distinct  advantiige  of  this  process  that  it  can  ho 
worked  on  -26  cc.  or  even  L2j  cc,  of  a  high  specific  gravity  urine, 
for  whon  the  urine  of  a  single  hour  or  less,  which  you  may  want  to 
estimate  in  it  oa-tsv  of.  Licudaoht:.  tits,  or  paroxysmal  hminuglobiuuria, 
amoauts  only  to  some  20  or  30  cc,  prueesdea  which  require  &0  or 
^bOO  eo.  of  urinu  cannot  ho  used,  and  it  would  by  other  prouewes 
^hltal  be  quite  impossible  to  estimate  tht<  uric  aoid  in  smalt  rjuanti- 
^IKt  of  blood,  musulc.  or  otbur  organs  which  can  bo  done  by  Ibis 
process. 

To  estimate  the  uric  acid  in  organs  anil  tissues,  I  have  used  a 
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process  givoo  b;  Sulkowski  and  Luobo  ("  Die  Lohro  Tom  Ham," 
p.  IM)  for  blood. 

It  consistB  simply  of  ihrowiug  the  blood  or  lissae  finely  divided 
(I  pass  aolid  tissues  through  n  mincing  m&ohiDs)  bit  by  bi(  into  Ma 
times  itfl  volume  of  boiling  wabor.  Tbo  cooguULed  albatnen  is 
removed  by  liltraiioii  or  deciuitation,  and  the  fluid  evapomt«d  down 
to  liliout  the  hulk  of  the  originfti  blood  or  tissue.  I  then  apply  Kay- 
craft's  process  jtiat  m  for  untie  (sec  remarks  on  p.  8). 

As  t  found  thnt  long  boiling  of  tissues  appeared  to  inareaae  some- 
what tbo  ojuount  of  uric  ncid  obtftiaed  from  them,  I  adopted  the 
iinilom)  plEin  of  boditig  for  hall  au  hour  after  all  the  tissue  is  in  ib%j 
boiling  water. 

It  is  by  this  process  that  I  obtained  tfao  results  given  in  ohiipt«r 
ti,  ftnd  xvii.    When  tissues  ooutiuD  uric  uoid  visiblv  under  tbo  tniero-^ 
scope  or  to  the  naked  eye,  this  proeess  yields  a  very  large  quantity, 
and  tlie  final  evaporation  noed  uot  be  carried  ho  far. 

SuppowDg,  however,  ihat  such  great  aoouraoy  is  not  requind*, 
and  that  for  clinical  purposes  lUI  one  wants  to  know  is  thai  a  patic 
is  pnsning  nhout  half  n»  niuch  uric  acid  afjain  to-day  as  b«  wa 
yesterday,  or  tbut  the  urine  which  was  exoi-eted  at  the  time  of 
or  headache  or  an  attack  of  paroxysmal  hwmogloblnuria  contains 
two  or  three  times  as  much  as  that  paased  in  tbo  previous  boor 
when  ihtiiv  trouMus  woru  abacul,  thia  kuowlodtje  oao  bo  lurived  at 
in  a  very  few  minutes  and  without  much  trouble.  ^M 

I  have  beuii  pointing  out  now  for  several  year*  that  the  urinary^ 
water  is  both  rroiD  hour  to  hour  and  day  to  day  inversely  as  the 
uric  acid  excreted  along  with  it ;  by  measuring  the  water  froin  boor 
to  hour,  we  can  estimate  the  uric  iLcid  i^oater  or  less  oxcroted  aloog 
with  it. 

If  the  water  in  any  hour  is  twice  utt  much  as  in  the  proviout 
hour,  the  uric  acid  will  probably  be  only  one  half  of  wltat  it  waa,  or 
vice  liYAd,  provided  there  is  DOmc  water  id  tho  body  lo  be  excretAd. 
and  provided  ihoK!  has  boon  no  hnmorrha^,  vomiting,  or  dianhw 
to  remove  all  the  available  water  from  the  body. 

Taken  over  a  long  period  of  time,  my  lowest  axoretioo  of  water 
id  about  700 — 800  cc.  ia  twenty-four  hours,  or  about  30  cc.  an  boor, 
and  wiih  thiii  the  oxor^tion  of  urio  aoid  in  relation  to  ore*  varie* 
from  about  I — IS  up  to  1 — 25. 

On  the  other  hand,  my  largest  excretion  of  water  Is  about  90M 
CO.,  or  about  80  cc.  an  hour,  and  this  coirespoods  to  a  relative  excre' 
tion  of  uric  acid  of  about  t— 35  to  I — 45. 

In  single  huura  the  excretion  may  fall  t>eloff  30  oc,  or  rtae 
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)*ood  deal  above  HO  oo.,  but  the  urine  is  most  scanty  is  those  boure 
of  the  day  in  which  the  excretioQ  of  uric  acid  is  greatest,  and  most 
profuse  in  those  in  which  ic  is  luiub  {see  tig,  3.) 

II  at  any  lime  when  the  urine  is  scanty  there  is  a  doubt  whether 
this  ie  du«  to  uricftcidicmia  tind  retention  of  wat«r  {i.e.,  if  there  are 
oo  other  aif^R  of  uricncidKiinia,  hoing  present),  the  blood  «hould  be 
examined,  and  if  the  scanty  urine  is  due  to  urioacidsmia  and  reten- 
tion of  water  it  will  be  found  to  be  dilute  {i.e.,  both  hicmoglobiii  and 
rod  cells  will  be  relatively  diminiabed),  but  ii  the  scanty  urine  is 
due  to  want  of  water  in  the  body,  it  btiving  been  removed  by  the 
•kin  or  boweU,  A.O.,  then  the  blood  will  be  conaentrated  (i.e.,  both 
hsmoglf^in  and  rud  ccUm  will  be  relatively  iDcroanod).  In  this  case 
no  inference  can  be  dr&wn  from  the  urinary  water  as  to  tlte  presence 
orabeeoce  of  uiieacidwTniti,. 

But  hearing  these  things  in  mind,  if  nt  any  time,  as  often  ocours 
in  the  uric  acid  headache,  epilepsy,  or  hysteria  (see  case  records  in 
diaptor  vii.),tho  uriue  is  30 — 40  cc,  in  one  hour,  and  100  co.  or 
above  in  the  next  hour,  no  Quid  baring  metiQwhilu  boun  swallowed. 
If  the  urea  is  eHtiinalod  in  both  hours,  one  will  probably  not  be  very 
far  out  if  one  puts  uria  acid  as  1 — '20  of  ureik  in  the  first  hour  and  as 
1 — 40  in  the  Becond.  and  prociHoly  the  same  if  the  water  fluctuation 
occurs  in  days  instead  of  hours. 

For  many  clinical  purposes,  and  when  the  urio  acid  excretion  it 
not  required  in  grains  for  publieatiou,  this  is  all  that  one  wants  to 
know,  and  1  am  in  the  habit  of  thus  reasoning  from  the  water  to  tb« 
uric  acid  in  HCorcM  of  aa»u»  which  1  should  have  no  time  to  estimate ; 
making  an  estimation  here  a,nd  there  to  support  my  inferenae,  if 
there  s«>ema  lo  bo  any  reason  to  doubt  it. 

Then  again,  as  pointed  out  with  rcferonce  to  Hg.  5,  the  differenee 
batween  the  temperature  in  the  month  and  that  in  the  rectum  will 
often  give  a  very  deeid'Od  Indioatiou  of  the  quantity  of  uric  octd  in 
the  blooti,  and  when  this  agrees  with  the  rooord  of  the  arinary  wator 
there  i«  not  much  room  (or  doubt. 

Lastly  thuro  seems  to  be  reatioD  to  believe  that  the  quantity  of 
urio  acid  or  xaatlun  prescut  may  perhaps  be  demonstrated  in  the 
blood  iteelf  (see  p.  408). 

Biooil  Oecimal. — I  have  eBtimated  the  cells  and  hicmoglobin  with 
the  hMDocytomotcr  and  hieinoglobinomcter  of  Or.  Gowcrs,  and  the 
decimal  spoken  of  by  Dr.  A.  E.  Garrod  and  others  as  "  wortli,"  is 
obtained  by  dividing  the  percentage  of  hsDmoglobin  by  the  percent- 
age of  rod  cells,  thus  7/  ""T^r^  ''  ^^^  ^"^  ^*'  '*>**  supposed  Qormal 
(100),  the  result  is  a  whole  number,  and  not  a  deoiinal,  but  as  tbis 
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is  only  very  rarely  the  o&se  a  decimal  is  jjeoerally  obtoioed  vl 
repreBeato  the  htemoglobiti  value  of  «aoh  red  cell.    Thiti  is  tow  as  -3 
in  ohloroBis,  and  -6  to  '7or  abore  In  more  normal  conditiou». 

From  thJB  decimal  nitti  duUy  obBorvatioos  a  curro  cau  bt:  ooo- 
atructed  comporiLblo  with  the  oui-von  of  uric  acid  and  ares  exeretioDS 
(wm  figs.  43  to  52  and  65.)  And  witb  nimilar  daily  obsorvatiotu,  it 
will  be  foutid  that  when  there  has  been  n  diuresis  both  the  cells  and 
bnrnoglobin  arc  increaBod  as  regards  the  gi%'eQ  quantity,  while,  vtbta 
fluid  is  being  retained  in  the  body  (dropsy),  thoy  are  botb  dtminubed 
as  regards  the  givnn  quantity,  and  the  daily  excretion  of  uiic  add 
can  be  roughly  estimtit^d  fi-otn  ihese  facts  alone. 

Bub  the  greater  or  lesa  quantity  of  water  tn  the  blood  does  nofc 
directly  affect  the  x-aluo  of  the  blood  docinsal,  though  wh«Q  «xo*w  of 
water  h  due  to  exco»4t  of  uric  acid  (urioa>oida>mia),  the  blood  ■ 
will  be  found  to  fall. 

A  new  bKtnogtobinoinet«r  and  haemocytometer  has  beei) 
out  by  Dr.  Oliver,  the  inventor  ol  the  arteriomctor.  to  be  preeently' 
montioned.    The  btomoglobinomcter  is  an  adaptation  oE  au  instru- 
ment Uflnd  eommercially  for  determining  sbudeK  of  colour.     lb  bu 
t<i  be  used  by  the  b'gbt  of  caudles  of  constant  power. 

Tbe  biomocytometer  depends  on  an  observation  by  Dr.  Olivt 
that  the  appearance  of  the  reflection  of  the  oandic  a^a  streak  of  lif;i: 
tlirough  a.  mixture  of  blood  and  diluting   Huid  in  a  special  tulM«1 
always  conoRponds  with  the  presence  of  a  definite  number  of  cells, 
hence  the  tube  can  be  gruduiited  iu  per  cents,  to  correspond  vnth  bhsj 
dilution  required  to  bring  out  the  streak  ol  light. 

I  have  used  both  thcee  inHlmment^i,  and  compared  them  witbl 
tbofte  of  Dr.  Qowers',  and  I  find   Dr.  Oliver's  hiBmoglobinomfltar 
rery  useful  in  the  dark  days  of  winter,  when  one  has  to  work  by 
artificial  light,  but  on  the  whole  I   prefer   Dr.  Gowers'  iucitrumeni 
wbvu  daylight  ie  available.     Dr,  Obvcr's  hiemooytometer  is  easy 
work  with  when  you  have  got  into  the  way  of  utiiog  ib ;  the  results  an 
fairly  quickly  obtained,  and  witb  care  appear  to  me  to  come  rer 
close  indeed    to  those  obtained    by  counting  with    Dr.  Gowor 
inetruiueob. 

WaUr  in  Expired  Air. — I  have  estimated  this  by  moans  of 
lubes  filled  witb  calcium  chloride :  eocb  arm  of  the  lube  is  abou 
eight  inches  long,  and  has  a  diameter  of  a  little  lees  than  one  incfa. 
It  is  closed  at  each  end  by  a  rubber  buug  perforated  by  a  glaw  tube 
bearing  a.  bit  of  rubber  tubing  and  a  glass  mouUi-piee«  oil  onoand; 
the  rubbur  tubes  are  closed  by  spring  clamps.  The  whole  is  carefully 
w^hed    before  use  and  again  afterwards,  and  the  diflbrenoe 
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corded  equals  (be  moisture  in   (he  expired   air.      It  is  used  as 
follows : — 

B«mov«  the  clamp  from  the  rubber  tube  at  the  far  find  of  the  U 
tabe,  and  pl»ce  the  ifla^a  tnoutli-piGcc  on  the  iiuat-  oiid  lietweun  llie 
lips.  When  reapirfttion  is  quite  regular,  and  tiitting  quietly  and 
oomfortably,  And  the  second  hand  of  a  wfttoh  is  dt  a>  given  place, 
b^n  to  expire  llirouf^h  the  tuba  betweoD  the  lipa,  inspiring  through 
the  nose ;  (he  clamponthe  iiBU.r  lubv  in  to  bo  opuntid  Ht  each  ex- 
piration ood  closed  at  ita  end.  After  a  little  pnvctice  it  is  possible 
to  oODtiauo  to  rca)»re  quite  rcf;iilarly.  and  to  opou  and  shut  the  tube 
at  the  right  momeut  iu  eiich  act.  This  in  eoatinued  for  live  minutes 
liy  th«  second  hand  of  a  watoii  on  thu  tablo,  the  clamp  ia  theu  shut 
and  the  distal  tube  also  clamped,  and  the  tuba  is  ready  to  be 
weighed. 

I  may  say  that  Messrs.  Savory  and  Moore  kindly  did  the 
weighini;  for  lutj,  as  I  have  no  inHtrumenlii  autliuiently  aacurnte. 

I  measured  the  urine  pa«sud  in  fiftuen  iniiiutea,  iuuludiug  iho 
fire  minutes  of  expiratory  oA.timation,  and  divided  the  reault  by  three 
to  compare  with  the  expired  water  iu  five  minntoB. 
IL  The  results  show  that  nrhon  the  urinar>'  water  ia  scanty  owing  to 
V  nrioacidiemia.  thtt  oxpirt'd  wtitrt>r  m  ilIfjo  ^cauty.  and  thi«  affords  the 
best  proof  that  uric  anid  atfectH  the  oapillariea  in  the  lungs  M  well 
aa  those  in  the  kidneys  and  elsewhere  throughout  the  body. 

Puisi'  Tension  or  Blood  Prtsmtv. — Apo.rt  from  the  signs  to  bo 

obtained  by  an  educated  finger  on  the  radial  art<-'ry.  and  an  educated 

^  ear  at  the  apex  and  baee  of  the  heart,  Lhi;  ttphyi^inoj^raph  furnishes 

B  the  best  olinioal   record  of  arterial   tension,  and  has  this  further 

advaatogc,  that  the  tracing  can  bo  kept  indcfinitoly  for  comparison 

with   ail  future  tracinRR. 

^H        By  pulse  tension  one  practically  means  blood  pressure,  or  such 

blood  pressure  as  roaults  from  ciontractinn  of  arterioles  or  hlocliing 

of  capiilariea  on  the  one  band,  and  the  pumping  powor  of  the  heart 

Ion  the  other. 
There  is  no  doubt  that  the  sphygmograph  is  bnt  an  indifferent 
gaugtt  of  blood  prussuri:!.  hut  it  telU  us  what  is  clinically  of  (ar  more 
valae — the  efFocta  which  contraction  of  the  arterioles  and  obstruction 
of  oapillarics  produce  on  the  heart  and  largo  TosaoU  behind  thorn  ; 
that,  in  two  oattea  lying  side  by  side,  thu  actual  blood  pressure  may 
be  identical ;  but  in  one  case.  say.  with  ii  wull-nourished  and  hyper- 

Iirophied  left  ventricle,  ib  may  be  produced  by  a  slight  contraction 
of  arterioles  or  obstruction  of  aapUlarios,  while  it  produces  almost 
no  effoat,  except  a  little  nlowing  of  the  heart's  aotion ;  in  the  other 
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ouo,  vtith.  an  ill -iioari shed  heart,  the  preasure  may  be  prcwlaced 
vory  groibC  obstruction  ol  capillaries,  while  the  heart  is  acting 
irrdgulotly,  palpitating  tuiti  Qutteritig,  in  a  word,  failiog  and  dilaUt- 
in^,  befora  tho  psriphural  rosistance  ;  all  this  the  «phygmogrspb 
will  tell  U8  with  considerable  luscuniRy,  while  to  be  U]ld  that  the 
blood  pretisurc  is  thu  sauio  in  tbeai:  two  ciues,  is  iDfonuatioD 
alinoflt  DO  clioical  value. 

I  have  as«d  tha  apby^ogmpli  of  Dadgeon,  and  reoently  I  bavi 
had  ooe  &tt«d  with  a  pen,  tho  invention  of  rny  fneud,  Mr.  W.  H.' 
SymoQS,  whioh  I  belitn'e  bo  be  a  great  improvement  cm  the  old  point 
sotatcbiog  oa  smoked  pa^wr. 

The  pea  consists  of  a  little  cono  of  melaJ,  open  at  both  «Qda,  and 
throailcd  with  a  bit  of  cotton-  Tho  small  «nd  of  Uic  cone  with  the 
cotton  below  it  rei^tK  on  the  paper,  and  iti  moved  over  it  in  exactly 
thu  fiaoic  way  that  Uho  old  point  wuti  moved. 

The  only  ihina  to  attend  to  ia  tliat  the  paper  must  bo  highly 
glajied  and  vory  emooth,  to  rodaco  friction,  and  than  tho  pen  rans 
over  it  pcrfootly,  making  curves  which  are  identical  with  thoee 
obtained  by  the  old  proccsH.  Tbo  instrunieat  ^u!(  tuodi&ixl.  with 
diructioMtt  (ur  use,  can  be  obtaiued  from  Meeara.  Maw,  Son,  and 
Thompson,  London. 

Tho  pen  works  hc»t  with  a  solution  of  aniline,  a  little  of  which  is 
placed  uu  the  upper  end  of  the  little  cons,  and  is  conducted  down  by 
Hib  cotton. 

In  this  way  th«iro  ia  no  limit  to  the  Dumber  of  traciuga  Ihat  oao 
he  taken,  as  paper  after  paper  can  bo  passed  through  tho  machioe, 
so  as  to  catch  irregulariticH  of  the  pulse,  which  only  ocoar  now  and 
a^ain,  or  a  oontinuuua  tracing  c(ui  b«  made  on  paper  several  feet 
long.  The  traciog  is  permanent  from  the  moment  it  18  made,  and 
there  is  no  black  to  rub  off^  and  no  fixing  cequirod,  so  that  this  usefol 
iavention  renders  the  process  both  mora  cleanly  and  moro  oxpoditiooa, 
and  is  a  great  help  to  clinical  rucardiug.  I  have  already  meutionad 
r>r.  Oliver's  iiiventioaa — the  arteriometer  and  the  pulse  prcsson 
gauge — to  be  obtained  from  Mr,  Qawksloy,  of  Oxford  Streeb,  and 
have  said  that  I  believe  they  may  be  found  to  bo  of  very  gnat 
clinical  value  for  recording  changes  of  blood  preiisure  produced  by 
uric  acid,  or  by  drugs  which  act  upon  it,  and  have  given  some 
ioBtances  in  which  this  appeared  to  be  ao.  My  results,  so  far  as  ihtj 
go,  arc  very  favourable  to  th(^r  aoooraey  and  the  valae  of  tbeit 
records ;  and  it  will  be  seen  that  I  have  used  the  aneriomeiar  in 
several  figures  and  itUewberv  to  obtain  iodicabioaa  of  blood  pressors. 

One  is  no  dowbti  \iabU)  to  make  errors  with  the  uteriomolet  iis 
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DOi  getting  exactly  over  the  artery,  which  one  may  manage  fairly  well 
on  one  oocaaion  and  not  on  the  next ;  but  this  error  is  always  on  the 
Bide  of  making  the  diameter  of  the  artery  appear  too  great,  so  that  the 
nnaUest  reading  to  be  obtained  is  the  most  oorreot,  and  the  best  way 
is  to  make  repeated  observations  with  the  object  of  obtaining  this. 
My  results  with  this  instrument  generally  agree  among  themselves, 
like  conditions  yielding  like  results,  and  also  with  the  changes  in  the 
rate  of  the  heart's  action  and  of  the  sounds  at  the  apex  and  base. 
Of  the  three  I  regard  the  changes  in  the  rata  of  action  as  the  best 
guide  in  physiology,  so  constant  and  true  is  Marey's  law ;  but  when 
ftU  three  agree  there  is  not  much  room  for  doubt  that  the  diameter 
of  the  artery  has  been  correctly  measured. 
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Midwifery     Wjcticc.       By     Iokki-ii    G7 
.^w.vvMZ,  M.l>.     Tenth  Ediiion.    Fcap. 
Kvo,  wilh  30  Enijnivinip,  Js.  6d. 

Lectures  on  Obstetric  Opera- 
tions I  tnctucline  itic  Ticaiminit  of 
Harnioti  hAgc,  and  formine  a  Ciiidc  to 
lliv  MAciBgrniciil  uf  Difficult  Labour. 
Uy  KOBBHT  Bahxm,  M.D.,  F.R.C.I'., 
Lon«iIiinc  Olwlclrie  Physician  to  St. 
Cieof);e'i  llMiiital.  Fouiih  Ediiion.  8n>,  | 
with  131  Eft|:Tavingk,  lit.  (d. 
liy  th<  !am*  Author. 

A  Clinical  History  of  Medical] 
aud  Surgical  Olseaaes  ofJ 
Women.     Second  Ediiion.     Svo,  wilbj 

iSi  F.n^tavingf,  aSe. 
GynsecoloKical  Operations: 

(liandbookoO-  ByAiMAMll.G.  OORAS. 
F.R.C.S.,  Suf^cnn  in  ihc  S-iiDoriian  Hoa- 
pilal.     Sro,  wilh  167  Encrav int:»,  151. 

The  Student's  Guide  to  the 
DiseaMA  of  Women.  Ily  ALritEit 
L.  Gai-abin,  M.A.,  M.D.,  F.R.C.P., 
Obstetric  ?h)-5ii;ian  to  <>uy'i  llw)itlal. 
Fifth  Edition.  Foip.  8<u,  wnth  I4S] 
^igravinits  lit.  ^1' 

A    Practical    Treatise    on    th»i 

Diaeases  of  Women.  Hy  T.  Gail-| 
LA«D  Thomas  M.D.  StJith  Edition, 
LiyrAifLK.  ML'Kmt,M.D.,  Prufcner  of  I 
L>>n^otogy  at  the  New  Vork  Polycllnie/ 
•ml  at  DarinwMlh  College.  Koy.  8vQ,( 
wilh  347  fiinKtavini!*,  15s. 

Notes  on  Diseases  of  Women  : 

Sjieciallydeiicncl  loa<.<>itt  the  Student  tii 
ijtepatini  (u*   t»aw,le.MWJ*-    V*\  Ny^V" 
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,A  First  Series  of  Fifty-four 
Consecutive  Ovariotomies,  with 
'  lfty-Lhra«  Recoverlea.  By  A.  C. 
Buri.RK-SMvriiK,  K.Ii.CP.  liilin.,  Sar- 
RMin  to  (he  Samiriiar  Free  Hospital, 
SentDt  Stirgfon  to  ihc  Cimsrennf  Huspiul 
fo(  Women  and  Chiirltcn.     ^vn,  fo.  6il. 

Notes  on  Gynaecological  Nurs- 
ing. Ity  ji»l»  BltMAMIK  HbLLIKK, 
M. I). ,  M. H.C.S.,  Lecluter un  the Djwaina 
of  Womon  and  Children  in  rhe  Votbihire 
Collvgr,  inri  Suigeiin  to  the  Hospital  for 
Women,  &c..  Leeili.     C"(,  8vo.  li.  6U. 

A  Manual  for  Hospital   Nurses 

■ml  ullirt*  cn|-n|;cJ  in  AltcntJing  on  the 
Sick,  with  ft  ulouaiy,  B^  Edwakd  J. 
DOMVit.LE,  Kur((eon  to  the  Uevoo  and 
Ex«t»  Hmiiilnl.  Eighih  Rdhion.  CroHm 
8vo.  ai.  U. 

A  Manual  of  Nursing,  Medical 
and  Surgical.  Uy  CiiaklisJ.  Cl'L- 
LiHuvvoKiiJ,  M.D.,  F.k.C-P.,OlMl«t*ic 
Pfiyacian  to  St.  Thomai'j  Hoipiui. 
Thitil  tlflilion.     Fcap.  ita,  with  Etifrrav- 

By  Ihe  tamt  Jufitr. 

A   Short    Manual   for   Monthly 

Nura«s.  Ke^•i»«l  by  M.  A.  Arivl!tM>.\. 
Fourth  Kditioti.     Feat>.  8vo,  it.  6J. 

(Xectureson  Medicine  to  Nurses. 

By  l]it»i«K«T  E.  CuvF,  M.n.,  F.K.C.S., 
Awiswni  Mevltcal  Ofiicct,  Souih  Weitein 
Fci«  Hinpital,  I^ntlon.     WUh  IS  Illus- 
irotiom,  yi  M. 
Antiseptic  Principles  for  Nurses. 

RyC  K  KiciiMOVh,  F.K. (-■.?!.    Svo.  ib. 
Diseases  of  Children. 

Foi   T'fnclitiunMi  mil   Sliirlfnti.     By  W. 

■  II.  Dav,  M.U,  I'hyiiician  lo  ihe  Sajiw- 
lilan  Hiupitnl.  Second  Edition.  Ciown 
»Vt<,    13V   6(1. 

The  Diseases  of  Children. 

►  Br  Jas.  F.  GootiMARi.  M.n..  F.R.C.P., 
Piiytkifln  to  Guy's  noiniinl:  Fifth  Edi- 
li&ri.     Fcaii.  Svo,  jos.  oH. 

A  Practical  Treatise  on  Disease 

In  Children.  By  Eustach  Smtth, 
K  MI)..  F.H.C.I'.,  rSyiieian  to  the  Kiiia 
^1  of  the  BelBiattf,  (ml  t^  the  Easi  LonJon 
^k  Hatpitil  for  Children,  &c.  Second 
^H  Editbn.  Svo.  jji, 
^"  fly  tAr  lomt  Aulher. 

Clinical   Studies  of  Disease   in 

»Chlldr*n.    Secuivi  Kiliiian.     Po»t  8vo, 
7..  W. 
Ah4. 
The  Wasting  Diseases  of  Infants 
and   CltUdrvn.      Fifth  R.iiiion,     Poa 

»Bvn,  8i.  6d, 
Practical     Manual    of    the 
2H«MSas  or  Chlldran.    Wtrti  i  Tw- 
weahn.      By    Ehwabo    Ellis.    M.T>. 
FEffh  Edition.     Crown  Svo.  iM. 


lie  bd- 
Crcm^^ 


On   the    Natural    and    ArtiBcial 

Methods  of  Feedlog  Infanu  and 
Young    Childron.     By    EuMt'MD 
CaWTIKV.   M.F1.,   Physioan  to  the   Bd- 
mw   l1o«pital    Tor   Childien. 
8to,  71.  6U. 

Materia  Medica, 

Pharmacy,  I'hirnia<o1ogy<  and 
Motiw.  Bt  w.  Halb  WMrr»,  H.D., 
F.R.C.P.,  t'h)-uciaii  10,  utd  Lcdarnvn 
PhanraenloKy  And  Tb(nLp«atle»  at, 
Gity'a  Iloimtal.  S«eon<l  Edition.  Ke»p. 
Svo.  7*.  M. 

Materia  Medica  jH 

AnO    Tljct.iiwtiliei.     By  ChAXLSS  D.    F^^ 

Piiil-Lifs,  M.D.,  F.R.S.  Edin. 
Vegetable  KJt^om  ^  Organic    Cotn- 
poandt-^Aninul  Kingdoni.  8to,9Sl 
loDTEsnic  .Suhctnnccs.   Secon<I  EdltlOtt. 
Svo.  III. 

Recent  Materia  Medtca. 

Note*  on  ihdi  Origin  uu)  Thera,nw 
By    K,    Hahwooh    Leschkr,    F.C.S,, 
Pcrein  Me<Iallist,    Fourth  Etiilion.    8' 
zi.  6d 

Galenic  Pharmacy : 

S  rr.-inic-n]  Hjimlbook  lo  the  Prnrinri 
of  ihc  liriiLsh  rhorntacupcm.  Hr  R.  A.. 
CBil>r>,  M.P.S.  8vu.  with  76  Eogra*-] 
ings,  Si.  ir\. 

The  Galenical  Preparations  o 
tha  BrltliiD  Pharmacopcels]  A 
Hanrlhook  for  Medinl  and  Phanna- 
ceuticnl  Siudenu.  Dy  Chari.ix  O. 
HAwrMOll^r.  M.II..C.M.,  Lectorn  on 
Materia  Molica  aixl  Therapratlirv  Queco 
Margiict  <'<7llec.:i  Univenity  oj  Gla^ow. 
Svo,  4s.  6d, 

Practical  Pharmacy. 

By  BAK\ABt>  S.  PROCTOK.  fonmrly 
Lcciiirat  un  rhnrmac)-  at  the  CollcK  of 
Hcdidnc,  Kcwcullu -on-Tync  Thfal 
Edition.  Svo,  with  44  M'ooij  Eneravinn 
and  31  Lilho(>Taph  Kae-Simile  IVwciifk. 
tions,  14  s. 

Selecta  g  Prescriptis : 

Cuiiiainiiit;  Teimi,  I*hru«s,  CoDlraciicKU 
■ml  AI)l>teviationj  Died  in  Pracriptmu, 
with  ExpUnator^  Notet,  &e.  AliOt  a 
Serlet  a)  A  bine  via  tec)  Preicriiitv-im  with 
Traiulaiioni  and  Key,  ^y  y  Per«i8a, 
M.D..  F.R.S.  Eichte«iiK  EdiUoa.  by 
TotiEi'H  IxcB,  F.C.S>..  F.L.ii.   24010,  5». 

A    Companion    to    the    British 

Pharmacopeia.  By  PxttR  Sqoire. 
RevijcJ  by  hi»  Son*,  P.  W.  aad 
A.  H.  Squixk.  tUiiccflth  Edklon.  Sto, 
121.  6d. 

By  tht  mmt  Amk^n. 

The  Pharmacopoeias  of  the  Lon- 

Aow  'Ht^ii^Vft.^V   wnBCcd  in  Cfoapa 
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Pocket  Formulary 

And  Synoput  o(  ihc  BiiiUh  mil  P'uieisQ 
I         nannacDponn.     By  Hbnrv  Bbasley. 
Bewntb  Edition.     tSmo.  6t.  M. 
By  till  :amt  Auther. 

Druggist's      General       Receipt- 
Book.     Tenth  E4iti<.^n.     iSmo,  6s.  tid. 

Aiis). 

Book  or  Prescriptions : 

I  CoDUiniagi'.i'Ujrdtuf  j.ooorrcKcriptinnt 

Itata  ilic  I'liciicc  i>(  ihe  inosi  eminent 
Phy<kic(x.ns  anil  Suiucons,  English  luiJ 
Fcieijiti.  Seventli  Hilitiijn.    iStnu,  (i^.  6(1. 

ThePrescriber's  Pharmacopceia: 

The  Medicines  jinnngcd  in  Cluaetaccori' 
ixig  lo  ihcii  Action,  with  their  Composi- 
lion  •nd  Dowa.  By  NtSTOR  J.  C. 
TmABf),  M.D.,  F.R.C.P..  Professor  tA 
HKt«na  Medico  an>)  The npeu lies  ia 
lUng"!  College,  LoDdun.  Siitfi  Eilitioo. 
]2nio,  bound  in  Icaiher.  Ji. 
Year-Book  of  Pharmacjr : 

Conuinini;  ih«T[.-i[i»c)ioni  of  Ihe  British 
PfearmHCeiiliol  Conference.  Annnally. 
Svo,  iOf> 

Royle's     Manual     ol     Materia 

Medica  and  Tli«rapeullc&.  Sixth 
Edition,  incluiliai;  atlditionji  and  alicrn- 
tions  in  the  B.l'.  iSSs.  By  JoiiK 
HakLBv,  M,I.>.,  I'hy»cia.n  lo  St. 
Thomu'i  Hospilil.  Crown  8vo,  with 
IJ9  Enjpavinei.  151. 
SouthalTs    Organic    Materia 

Modica  :  a  ilnndbixik  treiling  uf  wjmc 
of  Ihc  more  importiDi  of  the  Animal  and 
Vegetable  Drugs  made  q(«  of  in  Medicine. 
'DcTndiDC  the  whole  ol"  ihtue  eotitaioed  in 
►Oie  B.P.  Fifth  anil  EnUrt"!  Edjiioii. 
By  Joh:4  Eakclay,  B.Sc.Luiid.,  xme 
time  Lectuier  on  Materi.i  Medica  and 
l%am«cy  in  Mau>n  College,  Bimiing- 
ham.     %va,  6i(- 

'        Manual  of  Botany. 

^B  By  J.  RETxnt.riK  (.hkic!.),  Sc.T)..M.A, 

^B  F.R.S.,  Profesicr  of  Botany  to  (he  Phar- 

^K  BMeuticil  !^ocieIy.    Two  Vols.    Ct.  8vo. 

^^L  Vol.    I.^Anatamy    und    Aturpliologsr. 

^^^M  Sccutitl   Editiiin.     With  7SS  En> 

^^^^^  „  It.— Clwnncaiiiinand  Phy>iolcgy. 
^V  Wiih^is  Knyt.-ivinjp,  x<n. 

■  The  Student's  Guide  to  Syste- 
ms matlC  Botany,  inclmling  the  Cloui- 
^H  ficalion  of  Pbnii  and  Ucsciiptivc  Botany. 
^H  Bj  RoBSKT  Benilkv.    Fc«p.  Svo,  with 

B«tac  drsciipli'jn*,  with  originnl  figure*. 
of  tSe  Prijicipd  Plants  tniploy<il  in 
Medidne,  and  an  accouni  of  thcit  Pro- 
les anil  U«e«.  By  Prof.  Bk.vi^kv  and 
'.  H.  Trimkn,  P.R.S.  In 4  voh.,  larue 
tro,  with  306  Coloured  Plaiu,  Iwund  in 
Half  Morocco.  Uilt  £dR«i,  ^11  lis. 


350  £DET9\-ine«,  y,.  6d. 

leoicinal  Plants 


Climate  and  Fevers  of  Indil 
wiih  »  i*riet  pf  CBKt  (Ctixiniaii 
ti;rc5,  1882).  By  Sit  JOKKrii  FaYhkh, 
K.C.S.r.,  M.D.  8vo,  with  17  Tem- 
perature Chaiu,  lu.  ^ 

By  tkt  nmu  AHlA^r. 

The  Natural  History  and  Epi- 
demiology or  Cholera  :  itebE  the 
AnnooJ  Oration  of  ihc  Molical  Socieir 
of  London,  18&8.     8vo,  3*.  6d.  J 

A  Manual  of  Family  Medicine 

and  Hygiene  for  India.  Published 
under  (he  Authority  of  Ihc  (tovctnincnt 
of  India.  By  .Sir  VViLi.iAU  J.  MimHR,. 
K.C.I.  E..  M.D.,  laie  Surectm-Geneml 
urilh  the  government  of  Bomhiiy.  Sixlb 
Ediliim.     ?uM  8va,  with  71  Eng»ir 

I2S. 

Sy  Ike  iOMt  Aiikor. 

A    Manual  of   the    Diseases    of 

India:  With  a  Cumpendtum  uf  DiMxae* 
genctally.  Seci>nd  I^diiian,  Poit  Svo, 
IOk. 

Alit.  J 

The      Constitutional      Require-" 
menu    for     Tropical     Cllmatei. 
Ac.     Cmwn  8vo,  4t. 
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The  Prevention  of  Disease  i 
Tropical  and  Sub- Tropical  Cam- 
palgna.  (PukL-n  Memoiial  Pilic  lot 
tS86.1  Bv  A.SPMW  T>V!i':i,Tx,  U.D., 
RS.  UnJ.,  F.R.C.S..  Surewn-JUjof. 
BengaJ  Army.     8vo,  I3».  6d. 
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Practical  Therapeutics : 

A    Mnnual.       lly  KnWAKIi   J.     Wa 

C.I.E-,  M.D..  F.K.C.P.,  and  DuDLW 
W.  BuxroN.  M.b..  B.S.  Lond.  Founh 
Edition.     CiownSvo,  14s. 

By  Ikt  lamt  Amthor,  H 

Bazaar    Medicines   of  India, 
And  Common  Medical  Pliinta:  With  Full 
Index  of  Dbcaseti  Indicaitn4:  tin-it  Tteat- 
tiiciit  by  Ihwe  and  othcc  Aijcnlt  pi<<cuf- 
abie  ihroTi^oui  India,  &c.    Fifth  Edit 
Feai).  Bvn.  511. 

A  Commentary  on  the  Disease 

of    India-         By     KORUAN     CHKVBt 

C.r.E„   M.D..   F.R.C.S..   Deputy 
gcon-Gcneial  H,M.  Indian  Army.    Sw 
a43. 

Hooper's      Physicians'      Vadi 

Mecum.     A  Manual  of  Ihe  PiiadE 
and  Pructice  of  Physic.     Tcnih  Edition.' 
By  W.  A.  Guv,  F.R.C.r.,  F.R.S..  anit 

eKi,itV.  M.D.,  F.K.C.P.     Wlihtl« 
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J.    *  A.   CHVKCWLL'S  ftEC£i^T   H^OR/CS. 


The  Principles  and  Practice  of 

Medicine.  |Texl-lH-ok,|  Bj-  \hn  Inlc 
C.  Ull.TOK  Facck,  M.D.,  »oJ  P.  H, 
PvbSmiih,  M.D,.  F.K.S.,  K.K.C.P., 
Phynician  to,  unci  L«c(itr«T  on  Medicine 
n,  Ouyi  lIcnpiuL  Thicc!  (Mition.  3 
volt.  Svo,  drilh,  4rK. ;   llalf  leather,  46s. 

Manual  of  the  Practice  of  Medi- 
cine. \ij  Fksiikkick  Tavlor,  M.D., 
F.ILC.P.,  Phpiciiun  lo,  and  Lcciuict  on 
MciJicinc  ol,  C'uy'h  llmpilot.  Foitdti 
t^lilioii.     Ct.  8v'>,  wilh  Engravingt,  I5». 

The  Practice  of  Medicine  (Stu- 
dent's Guldo  Series).  By  M, 
OiiAiLTBBis,  M.D.,  Piufcuot  of  Thcn- 
poilicb  ind  MatcrU  Medka  in  tbc  Uni- 
veraiCy  of  Glnwow.  Seventh  Editinn. 
Fcap.  8vo,  witn  En^vingt  on  CoppM 
and  Wuud,  ite. 

A  Dictionary  of  Practical  Medi- 

cIjio.       Rj"  Tarioii*  wriled.      Kdifed   liy 

iAs.  KlNU^IDN  Fuwi.KH,  M,A.,  M.n., 
■.K.C.P..  Phyiician  10  Miririlc^rK  Hc*- 
piul  iiitl  the  IIuNpital  foj  Con^imptioR. 
bvD,  cl.iili.  IIS. ;  half  cntr,  153. 
A  Text-Book  of  Bacteriology, 
for  McHkfll  Student)  und  r*rAcliiioni:Ti. 
By  G.  M,  Steknuekc,  M.U.,  Suigeon- 
(icneral,  U.S.  Army.  Wilh  g  Viut*  ami 
200  Fipirn  in  the  Text.    8vo,  341. 

How  to  Examine  the  Chest: 

A  Practical  Giiiiic  foi  Ilic  uhc  of  Siiidenlt, 
By  Samuel  Wkst.  M.U..  K.R.C.P.. 
Auiiloiil  Plmician  10  Si.  Batilioloniew's 
Iltujnutl.  Sci-^ucJ  £ililipn.  Willi  Eu- 
gcBvinga.    Fc»p.  8vo,  5». 

An   Atlas    of   the   Pathological 

Anatomy  ol  t>>e  Lungs,  Pyihclate 
WiisoN  KoK,  M.I5.,  F.K.S.,  K.k.C.P.. 
Phyiocian  to  II.M.  Ihc  Queen.  With 
4i  Plat**  (iin»t1y  Colouteil)  and  Engrav- 
ingi.    4C0,  tialf-lMHind  in  Citir,  ym. 

By  Ih*  sarrii  Anlher. 

A  Treatise  on  Diseases  of  the 

Lunga  and  Pleura.  Edited  by 
SriiNKV  i:ori-i,AM»,  M.D..  F.R.CP.. 
Pliysicioiii  10  \fidiJleMX  Ilaspiial.  Roy. 
Svo,  with  Engtaviflgi  :  nlw  Portnit  and 
Mcmoii  of  the  AutW,  36a. 

The  Student's  Guide  to  Dis- 
eases of  Ihfl  Chest.  Uy  Vikcent 
D.  Harris,  M.D.  LonJ..  F.K.C.P.. 
I^hynicUl)  1i>  the  Cilyo-fLumlun  Ilosptlkl 
tni  OiKiiei  uf  thi:  Ctie*t,  Victork  Pnik. 
l-'cnp.  Svo,  with  55  IIIiiMrolion*  [some 
Colftufwi),  J».  6d. 

Uric  Acid 

as  a  Fwior  in  the  Caawiiin  of  Difeue- 

Bv  A1.SXAKDBR  fUic,  M.D.,  r.R.C.P., 

Paymiui  to  the   MetiuiiuViiaii  \luavVl&\ 

and  the  Roya\  Mo^ijital  for  ChiWicn  ni^A 

U'onica    Thitci  Kilition,    WiiVt  5^m^;l* 

tntiotiA,  8yo,  t3fi.  60. 
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Medical      Diagnosis        ( Student^ 

Guide   Setici).      By   Sami'CL   Fenwk 
M.U.,  F.K.C.P..  Ph}^i«ian  to  Ibe  Uo 
don   lIo«piliil.     S«-enth  K4ilioD-    Fctp. 
•vo.  with  117  Engtawng*,  71 
^y  lAt  iftmr  AnfJter. 
Outlines  of  Medical  Treatment 

Fouilh    edition,       Cioun   Svo,   witb 
Eiigravti>c>,  KM. 

Also. 

Clinical  Lectures  on  Some  Ot 

Bcure  Diseases  of  the  Alxlomoi 
Deiivcteil  at  the  London  HdsjFii^l     8v 
iviili  l-'ngravingK,  7s.  fid. 
Also. 

The     Saliva     as     a    Test    for 

Functional       OiHCiites     ol     th«      Lit 
Ctown  Svo,  St. 

The  Microscope  m  Medicine. 

Ily  LiONKi,  S.   BEA1.K.   M.IJ.,  F.R.S, 
Con^^iiltinc   ?h)-ticiao  to  King's  Co'V 
Ho&piiiJ.     Fouith  Kditiuc.    Sro,  with 
Plsles,  aii. 

By  Iht  t*mu  Author. 

The  Liver. 

Widi  34  t'lale*  (85  Figute*).    tfo,  % 
ALt. 
On  Slight  Ailments : 

And  on  Ticaiinc  Diwanv  Fuunli  Wi 

Myxoedema  and  the  Thyroid 
Claod.  By  John  D.  GiHLRrim, 
M.R.C.S.,  L.R.C.P.    CrownSvo,  j». 

The    Physiology    of  the    Carbo- 
hydrates; tl^fit  Application  ■>  Food  utA 
Rolatian  to  Dioh««*.     By  K.  \V.  P*v!f 
M.D.,  LL.D.,  F.R.S.,  F.R.CP.. 
suiting    Pbyikian    to   Guy**   He  , 
Royal  Sto,  wtth  PUles  and  Fviignr 
lOt.  M. 

Medical  Lectures  and  Essays. 

By  Sir  C.  JOHMKtS,  M.D.,  F.R.CP., 
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Surgeon  n-  ihc  Millcf  Ilospilal.  810, 
with  zi  IlluAttations,  ja. 

Diseases  of  the  Eye  : 

A  Hantltiooli  of  Ophthalmic  rrnciicefor 
Studcnis  and  Toe  til  loners.  lU  G.  E. 
DB  t>CI|WItMTX,  M.D,,  PiofcsKi  of 
Dueoteii  of  the  Kyc  in  tho  Philadelphia 
PoJwiiflic.  With  116  1 1 lusl rations,  and 
aCliromo-LiihoBniphicl'late*.    8vo,  iSs. 

HintsonOphthalmicOut-Patient 
Practice.  Uy  Ciiaki-ks  llior.uvs. 
Ophthalmia;  Surgeon  U>  Ctiy'ii  Iluttintkl. 
Tcird  Edition.      Kcap.  Svo,  3*. 

Diseases  and  Injuries  of  the 
Sar.  By  Sli  William  B.  Dauiv, 
F.R.C.S..  M.B.,  Consulting  Aural  Sur- 
seon  lo  Si.  Cicurge'a  MocntaL  >'oatlh 
Edition.  Ciown  8vo,  wltD  8  Coloured 
FUte*  and  38  Wood  Enen>Hne«.    lot.^ 

Bf  ti*  lanu  Ju/iar. 

Short  Contributions  lo  ^kUxaV 
Surgery,  between  1875  and  VftSB, 
ThmJ  Ktliiior.    Svo,  wiih  EnB^Titit*.  V*- 


.-itirfT^H 


Diseases  of  the  Ear, 

Including  the  Anuoaiy  and  Pbrfioto^of 
the  OraUi  (Dgcthci  with  ibc  TrcsliucDi  vF 
Ihe  AHMlioiK  o?  the  Not*  an.!  PhJirysi, 
which  conduce  to  Aoral  Diwue.  Bf 
Mark  Hovell.  F.R.C.SE,,  Aural  S 
geun  ti>  Ihe  Londoci  flutpiiial.arnl  Lcctu: 
on  DiMiic*  oS  Ihe  Thiual  in  die  CoUect< 
Ac.     Svo,  with  til  Vlagtariofi,  iSs. 

A  System  of  Dental  Surgery. 

By  Sir  loifT*  Tt'>ii\,  K.K  S.,  and  C. 
Tomes.  M.A.,  F.R.S.  Foitnh  EdF " 
SvOt  '^itii  3S9  l^nic'avioni  tC«- 

Dental   Anatomy,    Human    ani 

Cumparatlv«:.\Mamiil.  ByCHiULC 
S.  ToMK-s,  M.A..  F.R.S.  Fowth  Edhioo. 
Crovrn  Svo,  v^ith  2!5  Engiavingt,  tu.  6d. 

Dental  Materia'  Hedtca,   Phar- 

macologv  and  Tharapaullcs.     By 

LHAKLftl  W,    Gu^i.J.St.HiJ^.  M.H.C&-, 

L.  D.S.   Edin. ;  Senior  Dental  t^arccoa 
Wertminsser  Hoij.iinl;  Dentil  Sorgi 
Nniitinal  [)<.-ntal  f  (m{iiial:an'll.ev-itirf 
Dental  M.-iicrin  Meilica  aiul  Tben|inil 
lo  ihv  Citllc^je-     Crown  gvo,  6». 

A  Practical  Treatise  on  Mecha- 
nical Dentistry.     Hv  Joseph  Ri< 
ARDso.N.  M.U..  n.D.S."  Scvenih" 
rcviietl    and    hyliied     by    nitOKCC 
VVAriHKN,  I).I).S.     Koy.  8vo,  with 
Engravings,  33^, 

Notes  on  Dental  Practice. 

By  HENkv  C.  Qt'isHV.  L.D.S.r, 
Pretidecit  of  the  Brituli  Deulal  Aatocia' 
tion.      Second    Edition.      Svo,    with   9I 
[lluKralioat.  S*. 

A    Manual     of     Nttroua    Oxide 

Anse»thMia,  for  lh«  use  at  Stu- 
dents and  General  Praciiilonera, 
BvJ.  FeKDEBi<:KW.  S11.K,  M.D.  Loud.. 
M.K.C.S..  An.-eRihetiii  10  ihc  Royil 
Free  Hinpiial,  Diota!  School  of  Gujr't 
Hospital,  ind  Naiional  Epileptic  llcafMUl 
Svn,  nilh  x6  EnKraviiic^t  $*• 

Papers  on  Dermatology. 

By  E.   D.   MAi>OTitBit,  M.D..  Ea-Ptc*. 
R.CS.t.    8\\>,  >  M. 
Diseases  of  the  Skin  : 

A  Ptxclical  Treatiae  for  the  Uie 
Students  and  Praclltiancrs.  By  1.  V. 
UroE,  A.M..  M.D..  Profe«orof  Sbnaorl 
Veneical  Dii^aiei,  Rudi  Medical  Collect. 
Chicago.  Second  t-ldition.  Sro,  with  1 
Colourwl  Pl^le^and96  Knf[iaviBgt,  Joa. 

A  Handbook  on  Leprosy. 

By  S.  V.  IMPEY,  M.D.,M.C..  Ule  Chitt 
and  Medical  Superintetident.  Kebhai 
laland  L*1>C(  and  Luoatii.'  AtyluiM,  C<fe 
Colony,  with  jSriaiCT and  Map.firo.in 

Leprosy  In  British  Guiana. 

ByJoHND.HiLLis.F.R.C.S.,M.R.I.A.. 

\laie  Medical  ^upetiniendeni  uf  the  Lei>c( 
KwiViuDL,'Mt&4bQ«!Eki>a.    tiop.  S«o.  wilh 
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Diseases  of  the  Sktn 

(Imtixhicuon  to  ilic  ^ludjr  «f)-  By 
V.  II.  Pre-SuiTH,  M.  D..  F.R.  S,. 
FiR.C.P..  Phy&ician  to,  nml  Lacluirt  or 
Medicine  in,  Guy'a  Hospital.  Crown 
Sto,  with  36  Kndrmving!!.     7^.  dd. 

Sarcoma  and  Carcinoma: 

Then  l'nihi>li^',  UiicnoMf.  Qnti  Treat- 
meni.  By  Ht.s'itv  T.  Butun,  t'.K.C.S., 
Auiltanl  Surgeon  in  St.  Hutholumew'i 
Uospitail.    8vo,  will)  4  Piim,  fts. 

Hy  tkf  lamt  Aiiiho' , 

Malignant  Disease  of  the   La- 
rynx (!»art:oina  and  Carcinoma). 
I        ixn,  with  5  Eni^raving^,  5». 

Aho. 
Operative  Surgery  of  Malignant 
Disease.     &vo,  l4t. 

n  Cancer: 

ItEAUiei,  ind  other  Tumours:  theii  Medi- 
cal Aiid  Surgical  Treatment.  By  F.  A. 
PuBCSi.i.,  M.D.,  M.C.,  Surgeon  Co  ihc 
Cancel  llci^piial.  Brompian.  8vo,  willi 
31  Engravin^i,  los.  iA. 

'anccrs  and  the  Cancer  Pro- 
cess :  «  Treatise,  Practical  and  Theoretic. 
By  Heriiert  L.  Ssow.  M.IX,  SurKWin 
to  the  Cancel  Hasuiial,  Bruniplmi.  8vO| 
with  IS  Lithographic  Pktc*.     151. 

Bf  tkt  taint  Aa!h«r. 

le  Re-appearance(Recurrence) 

of  Cancer  after  apparent  Extir- 
pation.   8vo.  *fl.  6<l. 
Ahc, 

[*he    Palliative    Treatment    of 

IncurablflCancer.  Cr»wtiSvu,2s,&J. 
Cancerous  Affections  of  the  Skin. 

(Epilhcliania  tn'l  Kodent  UJctr.)  By 
Cboruk  T'iin,  M.D.  PMt  8vu,  wilb 
%  Engrarin^,  Js. 

Bf  tki  lanu  Anther. 

Pathology   and    Treatment    of 

Ringworm.  Svd, withai  EntfrAvingt, 
5*- 

Diagnosis    and    Treatment    of 

Syphilis.     By  Tom  Robinson.  M.D.. 
Physician  to  Si.  John's  Huodial  for  Di*- 
cucs  o(  ihc  .Skin.     Cmwn  hvo,  Ji.  W. 
By  the  iOMi  Aut'\«r. 

Eczema :  its  Etiology,  Patho- 
logy, and  Tr«alin«nt.  C'own  8vo, 
yi.  M. 

A /'J. 

ylUiiRtrations  of  Diseases  of  the 
iln  and  Syphilis,  with  R»~ 
mrhM.  Fax.  t-  wiih  j  Plato.  Inf 
v5»- 


I 

I 
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Bv  Sir  Hkmcv  Tiiomi-sos,  F.R.C.S. 

Diseases  of  the  UrinaryOi^ans. 

Clinicftl      Leciuics.       Iilighih      Edition.  J 
Svi>,  Mith  131  Enginvincs  io«.  6d. 

Diseases  of  the  Prostate: 

Their  Paihttl.j^  jlhiI    Ticaliiiirnl.     Sixth 
Edition.     8vo,  with  jv  En^rat iiit;a.  6s. 
Surgery  of  the  Urinary  Organs. 

Some  Important  rnirm  cimnccled  there- 
with.    Lecturer  <kItvc(C'l   in  (he  K.C.S. 

8vi>,  with  .14  F.iigr;niiig>,  SlmlcnlV 
fMitiii-n,  Si.  6<i.  I 

Practical  Lithotomy  and  Litho- 

trilyi  or.  An  Inquiryinto  Che  Ucst  Mude» 
of     Removing   Sl^nc   (roin   the   Bidder- 
Third  Eiliilon.     SvD,  with  87  Engravings,  1 
los.  * 

The  Preventive  Treatment  of 
Calculous  Disease,  lad  tht  Use  of 
Snlvent  Kemedid.  TliiiJ  Edition. 
Ciown  8vf>.  as,  61.  | 

Tumours  of  the  Bladder: 

Their  Nature,  Symptomi,  and  Surg;ictil 
Trcntmctit.  Sve.  wiih  iiunierous  Lllunra- 
lions,  ss.  1 

Stricture  of  the  Urethra,  and  Uri. 

nary  Flstulw  :  their  Pathi>logy  an.! 
TrcatiniTit.  Kuuith  Editioi^.  8>(i,  with 
74  Kngraviii[;«.  (in. 

The  Suprapubic  Operation  ot 
Opening  ttit  Bl»dU«r  for  the 
Stone  and  for  Tumours.  Svo, 
with  14  Enuravin^,  js.  6d. 


Electric     Ittumination     of    the 

Bladder  and  Urethra,  st*  3  Means 
of  UiajjnukUol  Oliscurc  Vc^ici' Urethral 
Diieosei.  By  E.  Ht-RRV  FKNwicit, 
F.R.C.S.,  Surtcoii  to  Lundun  Ilotpilal 
and  Sl  Pcler's  HospitalffrSlijnc,  Second 
Ediliun.  8vo,  with  S4  Ensravings,  6s.  6d. 
B^  tkr  lamt  /tu/kifr. 

Tumours  of  the  Urinary  Blad- 
der.     Thi;   Jackioni.iii    I'lin-     Ki^^iV)    o 
1887,  rewritten  with  aoo  additional  cues, 
in  four  Ka«ci«iti.    Kau.  I.   Royal  810.,  5s. 
A/je. 

The     Cardinal     Symptoms    ot 

Urinary  D I  Biases  :  ihoir  niagniKlic 
SiRnihcance  niu!  Trir.iinienl.  8vo.  with 
j6  llliinlralionn.     Ss.  &d. 

Atlas  of  Electric  Cystoscopy. 
By  Dr.  Emil  Bi'k(-KHaki>t,  late  cif  the 
S«rj[ical   CUniquc  o(  the  Unwersity  of 
Baie.andE.HURSVrs.'iwiCK.F.R.CS., 
Su^eon  to  ihe  London  Hwpilal  and  Al. 
Pcicr'i  IlmpiLal  for  Ktone.     Royal  8vo,  ^_ 
with  34  Colouted   Plato,  eoibracing  83  ^1 
Fiijufcs.     311-  ^ 

Lectures  on  the  Surgical  Dis- 
orders of  ihe  Urinary  Organs.  By 
RROtAM-U  li^fcMMiH,  F.B..C&.,  S™.- 
owon  W  V.\.  V«.«0*.  Vkov^jciA.    ^'»»™ 
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Chemistry  of  Urine ; 

A  I'r^iical  Guulc  to  the  Analytickl 
Kxaminaiiun  of  Diabeiic,  Albuiuintiut, 
ami  fiouty  Uiinr.  Qy  Ai.frkii  K. 
AM.BN,  F^I.C,  F.C.S.  With  Kngnv- 
incx,  8vo,  71.  tid. 

Clinical    Chemistry     of    Urine 

(OuUln«s  of  tli«).  hy  C.  A.  Mac 
Nti<dN,  M.A.,  M.n.  8to,  with  64 
EnCMv-ingi  .in<]  Plate  of  SpKira,  9«. 

Urinary  and  Renal  Derange- 
mants  and  Calculous  Dlsordera. 
Ky  LlOXKL  S,  KealE.  I'MX. !'., 
y.K.S.,  Cuniullinii  Itiynician  to  King's 
College  Hviipttai.    8to,  Js. 

Male     Organs     of    Generation 

IDlseaseBof).  B)W.  II.  A.jAtxiii»o«. 
M.Ot.  OioD.,  F.R.C.S.,  Asuataot 
Sun-coa  to  (juy's  Iloipital.  S»o,  with 
88  Enjjravifip.     33s, 

The    Sui^cal    Diseases  of  the 

GenUd  -  Urinary  Organs,  In- 
Clutllng  SyphdlB.  By  K.  L.  Kkv«s, 
M.D.,  PioCeuur  in  Bclicruc  MtMpilil 
Mcilic^I  Cullcge,  New  YoiU  Ix  tcvtiion 
<jfVAV  UiiRE>  and  KKVu'T«n-b<x>kl. 
Kuy.  Rto,  with  114  Enertnogi,  3i». 

Diseases    of   the    Rectum    and 

Anus.  »y  Alkkeh  Cooper.  F.R,C,S., 
Senior  Sitijeon  to  the  St.  Maik'«  Hon- 
pitnl  foi  Fisiuin  :  ami  F.  SwtMFOlEn 
EnwAKtw,  F.R.CS.,  Senior  AwJsiaat 
SuTgcua  tu  St.  M«ik*i  Ho«fii4l.  Sccoad 
K<Iiti>~<n,  with  IlluLlraiiunt.     Svq,  is». 

Diseases    of  the    Rectum   and 

Anus.  By  Harbuon  Cripps,  1-.  R.C.S., 
AiBiitani  Sargtca  to  St.  BArtholomcw'* 
ilotpdiRl,  frc.  Second  Edition,  ira, 
with  13  LilhoBrftphiG  Platct  ami  nntner- 
oiu  WixhI  Eo|;raviticii,  iit.  6cl. 

/tir  lAt  fame  Anihjr, 

Cancer  of  the  Rectum. 

Ktjxciaily  cMi'ltleitil  with  rcganl  10  its 
Siiif^ical  Trenlmenl.  lacktuiiiail  Fliic 
Eway.  8vo.  *iih  13  Plates  wvJ  leveral 
Wood  En){TarlnRB,  6«. 

Ahe. 

The  Passage  of  Air  and  Faeces 
from  the  Urethra.    8vo.  3*.  6d. 

Syphilis. 

By  Ai-credCooprr,  KR.C.S.,  .Senioi 
Suigeon  to  Si.  .Mwli'i  Hospttftl  for 
Fmala.  Second  Edition.  CJited  by 
El'WAKt)  CottbrriIt  F.R.C.S,,  Sui. 
ccon  (out-jioiienW)  to  the  London  Loek 
llMpital.  Bto,  with  34  Full-page 
Plates  (13  coloutcd),  18s. 


» 


of 


A  Medical  Vocabulary : 

An  ExplRnktioB  of  all  1«Tta\  axtA  PhriMi 
II  Kil  in  the  variant  Depai  (menu  of  MeilioU 
Scieivre  and  Practice,  iheii  UsrifBlicm, 
Mcanmg,  Arrlicatlon.and  PronundaiiDn. 
Br  R.  G.  Mavnk.  M.n..  LL.D.  Sinh 
Edition  by  W.  W.  WAUSTArrK,  B., 
F.R.C.S.    CtownSvo,  km.  M- 

A  Short  Dictionary  of  Med) 

T«rms.       Bein|[     ae     Abridgmeoi 
Miyne't  Vocabulary.     614100,  n.  bi. 

D an gli son's    Dictionary    of 

Uedlcal  Sclenca  :  ContBlnbc  a  HaO 
Eaplanntiun  cf  its  oariotia  Swbiecia  and 
Tennt,  uitblhcii Pionuncutian.AccCBM- 
alim,  luid  DcrivAUon.  Tw««ty£nl 
Edition.  By  RiCkarh  J.  DuKCUSOIt, 
A.M.,  M.D.     Royal  S»o.  jOt. 

Terminologla      Medica      Poly- 

glotta :  a  Conriiie  Iniematlona]  Die 
lionaryof  Medical  Tmii«(FTeocb,  Latin, 
Encliab,  tjcnnan.  lutien,  SpanUh,  and 
Ruuinn).  By  THROimitB  MaXWbi. 
M.D.,  aSc.,  F.R.C.S.  Edia.  Itojal 
8to,  I  6s. 

A    German-English    Dictionary 

of  Mc<diC4il  Terms.  By  f  RaDBRiCK 
TRtvtts,  F.R-C.S..  SuiEeoo  to  the  Loo* 


don  Kwiii"!:  '^  Hdoo  LamOi 
Qtvvia  8vo,  bnlM'stiian  coir.  IS*. 
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A  Manual  of  Chemistry,  Theo- 
raticAiand  Practical.  KyWit-UAu 
A.  TiLHEH,  l>.»c..  F.K-^..  Protrjnut  rf 
Chcnti>tiy  in  ihe  Ruyal  CoUtue  o(  Science, 
Lonilun  ;  Examiaer  in  CbeiniKry  tu  the 
Department  of  Scicace  and  Art.  With 
3  Plate*  and  143  Woodcata,  Cfown 

IOC. 

Chemistry, 

InrxgiFkic  and  Orpinic  With  Expeii- 
mcnts.  ^  Charles  L.  BIjOKAM. 
Eighth  FMiiion,  by  JottM  Mii.tJiB 
Tmomsok,  I'lofcuor  »(  Chemiatiy  in 
Kinc'i  C(>llci:c.  London.  ai>d  Aanivt 
G.  BiX>XAM,  Head  ol  the  Chcnistiy 
Departmcnu  The  Coldanitht'  tnttiimt. 
New  Ciou.  Svo,  wiih  nearly  300  Illustn- 
tioni. 

Laboratory  Teaching; 

Or,    Frogteiiive    ExrrciBcs  in    Pi 
Chemittry.    hixlb  Edition.    By  AkiH' 
G.     Bi.o\AM.      Crown    Sn>»    with   So 
CQCrovinf^s,  fo.  6(1.  ^h 

Watts'     Organic     Chemistf|l 
Edited  by  WitLIAU  A.  TlU»K,  D.SC 
KK-S.,    Prorroof   al   Chcmittfy.  Rojal 
College  of  Science,    Umdon.    SaooM 
Edition.    Crown  Stv.  with  Eaenrringt) 

tCK. 


Illustn- 
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Practical  Chemistry 

AnJ    C^uslilalivc    An^ilysb.       Hy    FXAMK 

Clowes,  D.Sc.  Lond.,  Prolcunr  of 
ChemlMtf  in  Uic  Univcreiljr  College, 
NoIlin|;haiH.  Sixlh  Edition.  Post  Svci. 
with  84  EnEiivitigi  iinJ  Kionibpicce. 
8v6H. 

Quantitative  Analysis. 

By  Fkank  Clowks.  D.Sc.  Lond.,  Pto- 
fcHot  of   Chctnislry  in    lh«    Univeiuly 


Coltc^,   Noliingham,   one!    I.   BCKNARD 
CoiJiMAK,    .\t*M.    B-   C.  Sd. 


Dublin  ; 
pTofesKir  of  Chemistry,  Stiuih-Wcst 
Londan  Polylcchftic,  Third  Edition. 
Posi  Svo,  with  106  Enei.ivings,  9^. 

By  tht  i/t'iit  Jittkari. 

Elementary  Quantitative  Ana- 
lysis. Puil  Svo,  wilh  £3  Kngrivingi, 
4*.  6d. 

Arie. 


^^lementary  Practical  Chemistry 
and  Qualiiailve  Analysis.  Wxsx 
8vu,  with  54  Kngiaviiigt,  J*.  M. 

Qualitative  Analysis. 

I       By    R.     Frkskmu--.       Tnuwlalcd     by 
ClUXtK    E.  Gnnvti,  K.R-S.      Tenth 
Edition.    8<ro,   wilh  CtitiMtted   Plate   o\ 
SpKiraanil  46  Exvewvingt,  IJ*. 
By  tht  uime  Authet. 

Quantitative  Analysis. 

»       Seventh  Edition. 
Vol.     I..    TransialeJ   by  A,   VacHBB. 


8*0,  with  106  Ergiavinos,  15*. 

Tramlated  by 
C.  E.  Gkovim,  F.R.S.    8v>>,    wild 


I 

I 


Vol.  II.,  Pads 
C.  E.  Gkov* 

HniK'Bvini^,  I*-  6d.  fuch, 

Inorganic  Chemistry. 

By  Knu-AKD  Franki.AND,  Ph.D.. 
D.C.L.,  L1..D.,  F.R.S..  and  FraMCIS 
R.  lAPr,  M.A..  Ph.D..  F.l.C  F.R.S., 
Ptufcubt  of  Cheniiitr^  in  the  Univcnily 
<rf  Alxnieen.  8vu,  wnth  numcToai  llluc- 
inition*  on  Slotie  and  Wc«"!,  i+*, 

Inorganic  Chemistry 

(A  System  cif).  Ily  William  Ramxav. 
Ph.IX,  F.R.S.,  I'tufeMwr  of  CIicmistTy  in 
Univeisily  CollcKd  X-ood.'H.  8vo,  wilh 
Engravingt,  151. 

By  ihe  iiitnt  Author. 

Elementary  Systematic  Chemia- 
try  for  the  Ua«  of  Schools  and 
Collagu.  With  Engtavings.  Ciown 
8vo,  41.  6d.  ;  Inlcflcnved,  5*.  61I. 

Valentin's  Qualitative  Chemical 
Analysis.  EiKhlh  Edition.  Hy  W. 
R,  HorWKiNsoM,  Ph.D.,  F.R.S.E.,  Pro- 
r«*w)t  of  Choniitiry  uid  Phynies  in  the 
Hoynl  >lilii.-iiy  Acailcray,  and  Aililtery 
College. Woolwich.  8vo,  with  Kngtaving* 
ftnd  Map  uf  Spectra,  St.  6d. 


Practical  Chemistry,  Part  I. 
Qualitative  Exercises  and  Analy- 
lioal  Tables  tor  Sludenis.  By  J. 
CAMI'ltEi.I,  Bnri«-S,  PrareswrorChcma- 
tTy  in  Victoria  Univcntty  an<!  University 
College,    Liwctpool.       Fisufth    Edition. 

Svu.  3a,  61I. 

Analytical  Chemistry. 

Noi«  for  .Students  in  Medicine.  By 
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